Handling Ethanol In Terminals
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PFTIAIexa nder Surroundmg: You

with Solutions

“The Complete Package”
ETHANOL

COMPLETE HANDLING SYSTEMS

TURN KEY
« Process Equiprment » Railcar Loading / Unloading Systems
o Additive Systems o Contrel Systems
= Fabrication = Grounding £ Qwerfill
« Calibration = Tamperature
« Valves + Measurement
= Vapor Handling = Service
o Denature Systems s Lavel
= Truck Loading / Unloading Systems = Pressure

PFT/ALEXANDER HAS FIFTEEN TRAINED TECHNICIANS

Sales, Service, Fabrication, Repair, and
Calibration of Measurement and Control Instrumentation

(800) 696-1331

EMAIL - SALES@PFT-ALEXANDER.COM
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PFTIAIexa nder Surmunding_ You

with Solutions

“The Complete Package”
BioDiesel
COMPLETE HANDLING SYSTEMS
TURN KEY

Process Equipment =« Railcar Leading / Unloading Systems
Additive Systems + Control Systems
Fabrication «  Grounding / Overfil
Calibration = Tempsarature
Walves + Measurament
Wapor Handling = Service
Density / Praduct Quality Monitoring + Level
Systems + Frassure

Truck Loading / Unloading Systems
PFT/ALEXANDER HAS FIFTEEN TRAINED TECHNICIANS

Sales, Service, Fabrication, Repair, and
Calibration of Measurement and Control Instrumentiation

(800) 696-1331

EMAIL = SALES@PFT-ALEXANDER.COM
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PFT/Alexander Service Inc.

Sales, Service, Repair & Calibration of Measurement and Control Instrumentation

Shop and Field Services
(800) 696-1331

Install, Service, Repair & Calibrate:

Additive/Blending Systems Gauges Recorders
Conductivity Grounding Signal Conditioning
Control Systems Hoses Sclencid Valves
Counters Level Tank Gauging
Couplers Load Arms Transmifters

Data Loggsrs Owerill Truck & Trailers
Dissalved Oxygen AR Turbidity

Electronic Loading Systems pH Turbine K" Factors
Flame Detsction PLC/SCADA Valves

Flawmeters Pumps Vibration Monitoring
Gas Detection Pasitioners “elocity

Calibration Services, Load Rack, Pipeline, Truck, Inplant:

Shop and Field Calibration Certification Avallable Serifin Cans
4 Small Wolume Provers MIST Traceable
4 Wolumetric Provers Product & Propane Praving

Complete Design & Fabrication Services:
LACT Skids and Gas Metering Runs  Sampling Systems

Truck Loading Racks Portable Pump and Fueling Stations
Aircraft Fuel Carls Blending/Additive Systems

Control Pansals Programming

Systemn Integration Construction

California Certified Weights & Measures:  Meeting Federal Registry Pipeline Standards:
Hazwoper Trainad Safety Certified
DOT Appraved for Drugs & Alcohol Service for IS0 9000 Certification

Los Angeles + San Francisco + Bakersfield
24 Hr. Emergency Shop and Field Sarvice
Sub Represantation: Phaenix, Washingtan, Oregen, Alaska




PFT/Alexander Inc.
Associated Affiliations

tnde peedenl Ligud Terminals As socialion for %u“ EQUIFAENT |h‘;:-

e Bulk Liquia Sterage & Tramspart indusiry

American Petroleum Instiiute @
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PFT/Alexander Service, Inc.
3250 E Grant St — Signal Hill, CA 90755-1233
Toll Free (800) 696-1331 - (562) 595-1741 - Fax (562) 424-3633




ATTB (Alcohol, Tobacco, Tax Trade, Bureau)

e
(formerly ATFB)

Federal Regulations for Producing Alcohol
Alcohol DSP Regulations
- Operating Permit under 26 U.S.C. 5171(d)

- Distilled Spirits Bond
- Permit for an Alcohol Fuel Producer under 26 U.S.C. 5181

These permits are required, or penalties given. The system part of your operation
should be designed to comply with these requirements.

To Bond —
ie. You must comply with all requirements of law and regulations, now or hereafter in

force, pertaining to all distilled spirits (including denatured spirits, fuel alcohol and
articles) removed from or returned to the bonded premises free of tax.

SO,




ATTENTION

Effective June 1, 2000, all technical service activities relating to your operation will be handled by the
National Revenue Center in Cincinnati, Ohio. Please file your ATF applications, bonds, reports,
correspondence, claims, and other related documents with the National Revenue Center located in
Cincinnati, Ohio. The address and telephone number and fax of this office are:

Bureau of Alcohol, Tobacco & Firearms
National Revenue Center

8002 Federal Office Building

550 Main Street

Cincinnati, OH. 45202-3263
Telephone: 1-800-398-2282

Fax: 513-684-3168

Any Excise Tax Return, ATF Form 5000.24 that you file on or after June 1, 2000, should be mailed to the
following address that changes the post office box and zip code that you are currently using. The new
address is:

Bureau of ATF

Excise of Tax

P.O. Box 360958
Pittsburgh, PA 15251-6958

PLEASE NOTE: You should continue to send your Special Tax Registration and Return, ATF F 5630.5 to
the address indicated on the back of the of that form.

N




Bureau of Alcohol, Tebacco and Firearms, Treasury

27 CFR Ch. | (4-1-96 Edition)

In Heu of showing the proof gallorns of
spirits on dafly transaction records of
 withdrawals from bonded premises,
proprietors may show the wine gallons
or -liters and the proof of spirits in
cases. Summary records shall be used
to compile the report required by
§19.792.
(Sec. 807, Pub. L. 9639, 83 Stat. 283, as
amended (258 U.S.E. 53207))

§18.752 Denaturation records. .

{a) Genercl. Each processor qualiffed’
to depature spirits shall maintain daily
records of denaturation showing:

(1) Spirits received for, and used in.
denaturation: .

(2) Spirits. denatured spirits, recov-
ered denatured spirits, spirits residues,
and arsicles redistilled in the process-
ing account for denaturation:

(3) Kind and quantity of denaturants
received. used in depaturation of spir-
its, or otherwise disposed of:

(4) Conversion of denatursd alcohol
formulas inaccordance with §19.460;

(5) Denatured spirits produced. re-
ceived, stored in tanks, filled into con-
tainers, removed, or otherwise disposed
of; ;
(8) Recovered denatured spirits or re-
covered articles received. rescored, and/
or redenatured:

(T) Packages of denatured spirits
filled with a separate record for each
formuia number and filed in numerical
order according to the serial number or
lot identification number of the pack-
ages;

{8) Losses: and = &

(9) Disposition of denatured spirits.

(b) Record of dengturation. Each time
spirits are denatared, a record shall be
prepared to show the formula namber.’
the tank in which denaturation takes
place, the proof gallons of spirits be-
fors denaturation. the quantity of each
denaturant used (Iin gallons, or in
pounds cor cunces), and wine gallons of
denatured spirits produced.

(Seq. BOT. Pub. L. 96-39, 83 Stat, 284 (B US.C.
520T)) ¥
$18.753 Record of article manufacture.

Each processor qualified to manuofac-
turm articles shall maintzin daily
records arranged by the name snd au-

.thorized use code of the article to show
the following:

342



Customers / Users of Denatured Alcohol
e

Concerns
eldentify Source — Verify Quality Control of Ethanol
*Customers contract with supply source should cover the product quality specific to
*Alcohol Product Proof — ATTB
*Product specific gravity before / after denaturing
*Denaturing Product Spec
Certificate or test data on water concentration

*Transportation — Clean tankage to insure no contamination

*True and accurate measurement of all components in Ethanol Product not just denaturant but
any anti corrosives or anti static additives.

*Proving the measurement regularly to insure accurate measurement numbers.

*MSDS Sheets with delivery.

SO,




Automatic Denaturing of Alcohol

In the past tank gauges were used for Alcohol when one tank was transferred into another tank
previously filled with a quantity of the denaturant, than mixed to blend.

Issues:

— Accuracy of the tank gauge on large tankage trying to denature at 2-5% of volume.

—  Due to the molecule differences of Gasoline and Ethanol can you get a true blend or will you
have stratification issues.

— If atwo tank system is used you are dependent on having enough space for production
handling that allows you accuracy on your blend, and record keeping to track.

—  With the growth / shrinkage issues of Ethanol the volume will shift and cause you variances
on volume record keeping.




Automatic Micro Blender System Options

As the Alcohol process is complete and the transfer to storage begins:

New Option:
— Have a Micro Blender wired to the Alcohol process line hi accuracy meter.

— This Micro Blender system will pace this flow into the storage tank. It will automatically record
the Alcohol volume while controlling a valve and meter on the denaturant line insuring
accuracy. This system will record the Alcohol volume, denaturant volume have alarm

capabilities to advise any deviation in the blend tolerances. This is a Skid Mounted Complete
System.

— Once this “batch” or “tank” volume is reached you have the ability to down load the
information into your record keeping as mandated by the ATTB.
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" LUBRIZOL

Performance Systems™

Micro-Blend system

The Micro-Blend System utilizes two product » Backiit LCD' (Liquid: Crystal Display) with 2 lines
streams, the manitored stream is referred to as the by 14 characters

Wiid Stream, and the controlied stream is referred

to as the Blend Stream. The Micro-Blend * Internal watchdog low power protection
controller monitors the Wild Stream and controls i )
the Blend Stream to the programmed blend ratio, » 4 levels of password security {8 users definable)
The Micro-Blend Controller is designed to be cost

effective and simple to operate, yet provide control = Built-in proving preset

accuracy previously oniy found in expensive and

complicated systems. App“caans
Features + Oxygenate Blending
* Blend Stream product factored pulse output « Mid-grade Blending

Wild Stream and Blend Stream product totals « Marine Oil Blending

+ User-definable alarm conditions - Analytical Blending
+ Smith (Type I), Brooks (Type ll) and Modbus » Asphalt Blending
(Type V) Protocol

: ! = 1 GPM - 3000 GPM
N Infrared Hand-Held Contralier

EIA 485 (2-wire} communications at
1200/2400/9600/19,2000 baud
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Performance Systems™

Electrical Inputs Pulse Output
« AC Instrument Power: 120/240 VAC +/- 15%, « Open Callector Transistor
48 to B3Hz.,1.04 maximum or 240 VAC +/- )
15%. 48 to 63 Hz + 1, 110th, 1/100th, 1/1000th unit volume, or

unfaciored pulse output available

Current Consumption: <50 ma. @120 VAC/
<25 mA @ 240 VAC Dispmy

AC circuitry is fuse protected (Does not « Module Format: 2 Line by 14 position display
include inputs or outputs)
+ Type: Liguid Crystal Display Backlit

.

Surge current 10A maximum for less than 0.1
seconds + Character Format: 5 by 7 dot matrix type

One (1) Optically isclated, AC solid state triac Environmental

input {permissive input)

. Ambient Operating Range: -40°F to 150°F
Load voitage range: 80 to 280 VAC | 48 to (Display may appear siow at temperatures
63 Hz. below 0°F)
Steady state load current range: 0.05A (rms)
mirimum to 5A (rms) maximum into an
inductive load

.

Humidity: 5 to 95% without condensation

Communications

= General Configuration: Multidrop Netwark. 32
Micro-Blend™ Systems may be connected to
Duty Cycle: 40/60 to 60/40 {on/off) the same host

» Data Rates: 1200/2400/9600/19.200 Baud
rate supported

= Data Format: 8 data bits/No parity/1 stop bit

Leakage Current @ Maximum Current rating:
100 microamps maximum @ 240 VAC

Pulse Input
{Pulses per Gallon / Liter / etc.)

+ Type: DC i X
e « Type: Interfaceable with FIA-485 (2-wire) data
communication standard

+ Minimum 10 pulses per unit

Electrical Outputs

Three {3) Optically isolated, AC solid state triac
outputs (2 used for digital valve contral -1 for
alarm output)

Load voltage range: 90 to 280 VAC | 48 to
63 Hz.

- Steady state Ioad current range: 0.05A (rms)
minimum to 5A (rms) maximum into an
inductive load

Leakage Current @ Maximum Current rating:
100 microamps maximum @ 240 VAC

Duty Cycle: 40/60 to 60/40 fon/off)

»

Roswel, GA 30076 USA
Tet (770} 475-1900 Fax: (T70) 4751717




Automatic Additive Injection

In some cases your specifications will call for the addition of other Chemical Additives.
- Anti Corrosive
- Anti Static

- PH Buffers

This can easily be accomplished by using the Automatic Additive Injection panel. This unit can be fully
self contained including pump, motor starter, communications Micro Processor, Skid mounted.
Again this unit will keep the volume of product from the product meter (Alcohol) and the volume of

additive on a per batch or transfer to storage process, programmable alarms are used to insure
product specifications.

SO,
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(" LUBRIZOL

Performance Systems

Lubrizol Performance Systems™ is proud
to present the Mini-Pak”™ 2000 Injector.

Incorporates a virtual leak proof metering/
control manifold design with an enhanced
Mini-Pak Control Module, The result is the
most advanced technology additive injector
on the market.

Mini-Pak™ 2000 Injector

Reducing the Burden of Ownership

+ Stainless steel construction + Mounted in explosicn proof enclosure
+ Precision Oval Gear Meter machined into » 2 line by 14 position back lit liquid crystal display
manifold block + Ambient operating range of -40°F to 140°F
+ Standard version with 538 Ryton gears, up to 3 + Hand-Held IR programmer interface
GPM + Smith AccuLoad, Brooks, IMS, and Modbus
+ Optional half height gears with double resolu- profocols
ton + 4 |evel 8 password security
+ Standard Teflon ASCO solenoid valve machined + Special control algorithm for automatic injection
into manifold block correction
+ Optional Chemraz ASCO solenold valve + Alarms for no additive flow, additive cycle
+ Inlet Strainer and outiet check valve machined valume, and leaking solenoid
into manifold block + Aulomatic calibration of additive meter

+ Inletand Outlet isolation/flow control needla + Smith Meter Smart Additive Communications



" LUBRIZOL

Performance Systems

In an ever-changing industry, 1 ]
innovation is the key to success. L
Lubrizel Performance Systems

T =)
continues to lead the industry Valtage Soberoid Seat Mater Elact Contmoiler
( : A ) 0= 120 VAL 0= Taficn Rmalution Approval 0 = XPool
with the Mini-Pak 2000 Injector. 1= 240 VAT 1 = Chamraz 0= 2604 pi o=l 1=Touth P
T=12 VDG 1= 8100 ppg 1= Cenelac
B =24 VDG 6 = Specihl 3 = 850 ppg ANure}
i = Special & = Spadal § = Spacisl 8 =Bpscial

lectrical Specifications

Available with 120 VAC, 240 VAC, 12 VDC, and 24 VDC power
Available with UL or Cenelec approvals

AC or DC input pacing pulses

AC maximum rate of 100 pulses per minute

DC driving circuit must sink to within 0.8 volts of DC ground and
signal must rise to 4.5 - 30 VDC. Maximumn rate of 5 kHz

Triac AC or Open Collector DC output for alarm, feedback. or pump
control

DC factored additive pulse output

Optional 4 - 20 ma pacing input

12 VDC supply for transmitters or converters

RS485 2-wire communications

Up to 32 injectors in multi-drop netwark

2-wire twisted pair RS485 communication cable required

ijector Port Connections
UL - 3/8" NPT (F)
Cenelec - 1/4" NPT (F)

Hand-Held €

Mini-Pak 2000 shown with Touch
Controller Configuration

iptional Accessories

P/N 10-31050 IR Hand-Held Contraller

PIN 10-31585 Mono-Block |l calibration kit

P/N 10-34020 COM | Software package for using & laptop to program

modules

LIPS 538 Matas Injactor Partormancs ot o o aies
lonoblock Mechanical Specifications sl ol dl e o S gl il
303 stainless steel block 4
ASCO explosion-proof solenoid machined into the block with Chemraz i \\ "
seat ] \\‘ b i
Combination isolation and flow centrol valves en inlet and outlet | | =N b I
Quick Connect test port intergrated in the block with Viton Seal i | ::\\.‘\ '3
All ather elastomers are Teflon or Teflon encapsulated silicon i TR N o
Optional all Kalrez/Chemraz seals are available h: 1\‘\»:: :
Two meter sizes available standard with Ryton Gears
Model 538 oval gear meter(flow range .3 to 3 GPM) nomimal K-factar s W R
2600

Model 538.5 Oval gear meter (Flow Range .1 to 1 GPM) nominal K-factor
5200 Pulses per gallon
Optlional stainless steel gears available




¢ LUBRIZOL

Performance Systems

Our Mag-Drive Pump systems
offers ultimate security for
critical applications.

3 Pump Assembly

Reducing the Burden of Ownership

Features Operation
« Offers a variety of pump assemblies Normal - Field wiring should be provided to
designed to meet your requirements activate the pump control when any additive
+ Single or Dual configurations permissive in on.
« Appropriate piping, motor controller, and
conduit Dual Pump operation with PS-2 Controller -
= Assembly only requires field piping & power When the pump control activated, the PS-2
to the stater controller starts pump A, and the next time
+ Dual pump assemblies offers two sequential pump B. If continues to alternate pumps, as
controllers: PS-1 & PS-2 lonig as both pumps are operable. Manual
selection of either pump can be made at any
time.

Dual Pump operation with PS-1 Controller-
Normal operation is the same as the PS-2

- Controller. The PS-1 provides a field adjustable
time delay for shutdown of the individual pump,
and lights indicating proper operation or failure

mode, An alarm output terminal is activated on
aru failiire el iatian it beoth modale:



" LUBRIZOL

Performance Systems

Style

Positive displacement pumps are recommended for

additive injection applications to provide sufficient

pressure under varying hydraulic conditions. Mag-

netic drive pump assemblies with no dynamic seals are

strongly recommended,

Manufacturers

* Roper, Viking, and Tuthill in certain models and sizes are
available from Lubrizol Performance Systems inventory,
other models and sizes available.

Motors

+ Explosion proof for Class 1, Division 1, Group D loca-
tions; other ratings are available. Single phaseto 1 HP
and three phase 1/2 HP and larger, dual voltage, 50 or
60 Hz.

Tubing and Piping

+ Stainless steel tubing and carbon steel tube fittings, or
carbon steel pipe, with carbon steel threaded fittings.
Schedule B0 steel piping. Optional socket welded
systems are available.

Valves

+ Carbon steel plated ball valves. Consult factory for
other materials. Valves are configured to isolate
pump.

Strainer

+ Y-pattern ductile iron with 2 20 mesh
basket, installed in inlet piping.

Pressure Gauge

« Liquid filled 0 - 300 psi range stainles
installed in inlet piping.

Relief Valve

External hydraulic system design, fac

opening at 115 psi. and fully open at 12

setting is field adjustable. Carbon ste

stainless steel piston with cross slot,

metal seat.

Mounting

+ Steel channel base, sand blasted anc
epoxy primer and finish.

Optional Rack

+ Fabricated steel, sand blasted and pz
primer and finish. Pump assembly is t
rack base, and the rack has space fc
cantroller and a limited number of in]

Motor Controller

+ Magnetic with adjustable circuit prof
same device can be used with the r
as 7.5 HP. Housed in an explosion |
Controllers for larger motors are avai

+ Lubrizol Performance Systems Inc.
2000 Northfield Court, Roswell, GA 30076 USA
Ph: (770) 475-1900 Fax: (770) 4751717

| bzl Perdarmancs Svetams

+  Lubrizol Performance Systems Lid.
6 Pennant Park, Standard Way, Fareham, UK |
Tel +44 1329 825 823 Fax +44 1329 825 524



Getting Ethanol To The Gasoline Blending
Terminals

Loading into clean Ethanol Carriers — Top or Bottom Trucks, Rail Car, Barge/Ship all can be skid
mounted or site fabricated.

« Simple Mechanical Systems can measure with local totalization compensated (net) or non-
compensated (gross) have either mechanical or electric valve and pump control, mechanical ticket
for D.O.T. Product Delivery. (B.O.L.)
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Complete Loading System
e ———————

*  Most sophisticated systems can also be skid mounted with complete electronic controls.
Pump Start / Stop

*  Monitoring Meters

*  Monitoring / Control of Valves

«  Static Grounding / Overfill Protection

«  Communications to the Supervisory Management System where security (access), accounting
and Inventory management are handled.

+ B.O.L. preparation is configurable to each customers requirements.
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Offloading Ethanol at blending terminals skid mounted or

site fabricated usually dropged to site tanks via hose.

— Air elimination is critical to accurate ethanol off-loading.
— Custody transfer meters cannot tell the difference between air or liquid.
— Small quantities air relief heads on strainers.

— Large quantities — truck off-loads, rail car off-loads, particularly multi-drop rail cars have
entrained air or “rushes.”

— Air eliminator vessel with baffles and electric or float release heads get the air out.

— Sized by quantity of air, application, viscosity, vapor of the product, not by the line size or
gallons being handled.

— Air is than taken from this air head release point past the meter, back into the line or back to
a vapor recovery tank. Sometimes two or more heads are necessary to make this process
efficient. AN @
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Blending Ethanol into Gasoline at Fueling Terminals

— Many options are available, the cost of each should be weighed for flexibility of the operation
and the thru put.

— Options

+ Tank Farm Wild Stream Blending
» Skid Pre-fabricated Loading Rack Blenders

» Full Rack Modification to existing piping with Ethanol equipment and blend control thru
electronic Preset either Sequential or Ratio Blends.

+ Complete Pre-fabricated Loading System delivered to site for installation.




Tank Farm Wild Stream Header Blender

-—

- | [
il b o
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aliioe)

Located back in the tank farm between tanks and loading rack takes fuel and ethanol blends via
electronic Micro Processor to programmable recipe's.

Pro/Cons — Off Rack Blenders
Pros — Cost Effective

For this design is simplicity. You order a skid to be manufactured to meet your present rack requirements
as known. It arrives; you make a single tie into your rack product line. Take the communications if desired
back to your control system and you are in business.

Cons

This is a single point blender. If it has problems, you are down without a choice until it is repaired. To
counter this downtime issue you could have a redundant system, but you lose your cost advantage with
this solution.

This design will be to today’s requirement, and would have to be reviewed to allow changes in blend or
additional delivery. (growth) More product thru-put (or) more blenders / tanks.



Pre-Fabricated Loading Rack Blenders

Located at the end of the existing loading rack. Ethanol product would be brought (usually) overhead to this
Ethanol Blender Header thru a strainer.

If you presently are loading unleaded, mid-grade and super across your load rack with existing recipe’s, and
controlled by an existing system, but you need to add a 5.7% ethanol to each arm component, you could
choose this option. Micro Blenders utilize the previous meter skid design, but incorporates a flow control
valve mounted with a microprocessor controller that paces through the 1.5” or 2” meter, controls flow of the
ethanol blending into the product load arm. This unit would be wired either from the pulse output of the
control preset, or directly to the product delivery meter. The solution is simple and could be communicated via
RS485 to get verification of the ethanol and product volume delivery with alarm monitoring.

This is very flexible option. Some disruption would be necessary to bring over the ethanol product to

the blender skid header, but a lane-by-lane schedule could be accommodated to a very busy terminal.
Pros — Very Cost Effective

Stand Alone Design — If you lose any one component, you lose only that arm. Flexibility — you only do what
you can by lane or by arm tying in at best time available. No reprogramming to change existing recipe’s or
Loading practices.

Cons

Do you have the room for the equipment on your rack? Will separating the system between blended and

regular meet your overall accounting desires? This is not as flexible as a total all product blendable sﬁtcﬂn.
o
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¢ LUBRIZOL

Parfarmance Systems

The Three Stream Vertical Ethancl Blender
is an intelligent Blend Controller which
makes use of the latest advancements in
microprocessor technology to bring un-
paralleled: accuracy to blending applica-
tions.

It can be configured from 2 to 4 streams
depending on the application.

Three Stream Vertical Ethanol Blender
Reducing the Burden of Ownership

i Eﬂend Strearn produul fa-::torﬂd pulse nutpu’t- T
- Wild Stream and Blend Eﬂmampmdua‘t mfad'_ 7

. User-definable atarm conditions ey e
- Smith {Type 1), Brooks {Type il}and MD.dbus(TypaJ\fJ'mend Gl

*intemal watmuog !me-.-er protectfan
A lavels of password sewn:y {s ussmdafmable}
; _'_Bulh—mm‘uﬁngprreset i {4 :

Bow ow e e L

i Cl:qrgena%e Elendlng
~ Analytical Blanding A
: 5GPM-100GPM

Infrared Hand-Held Cortroller:

EIA 485 (2-wire mmm at TZDDIZMM:]S‘_ZUGB baud -
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Performance Systems

Electrical Inputs

« AC Instrument Powar: 120/240 VAC +-158%, 4810
B2Hz,, 1.04 maxmum or 260 VAC +- 15%, 48 t0 83
Hz

Currant Cansumption; <50 mé. @120 VAC<25 mA
D 240 VARG

+ AG circuilry |s fuse protected (Does nof include
inputs or outputs)

Surge current 104 maximum for less than 0.1
secands

+ One (1) Optically isclated, AC solid state 1riac input
[permissive input}

Load valtags range; 90 to 280 VAC , 48 10 63 Hz.
Seady stete Ioad current range: 0.05A (rms) mini-
mum to 5A (rmms) maximum inte an induckve load
Laakage Currant @ Maximum Current rating: 100
microamps maximum @ 240 VAC

= Duty Cytia: 40/80 to B0/40 (on/off)

"

-

B

Pulse Input
(Puises per Gallon ! Litar / elc.)
= Type: DG

Maximum Pulse Rate: 5 KHz
* Minimum 10 pulses per unit

Electrical Outputs

Thrae (3) Optically isolated, AC solid stale trisc
Cutputs {2 used for digitel valve contral - 1 for alarm
output)

Load voltage range: 90 1o 260 VAGC | 48 to 63 Hz.
Steady state lnad current range: 0.054 (rms)
minimum ta 84 (ms) maximum inta an inductiva
load

Leakags Current @ Maximum Current rafing: 100
microamps maximum @ 240 VA

Duty Cycle: 40/60 o G040 {ordoff)

Pulss Output

+ Open Collecior Transistor

= 1, 1/10th, 111004k, 1/1000th unit volume, or
unfacicred puise oulput availsble

Display

* Module Format: 2 Line by 14 position display
- Type: Liguid Crystat Display Backlit

= Gharacter Format: 5 by 7 dot matrix type

Environmental

= Ambient Opersting Range: -40°F 1o 150°F (Display
may appear slow st temperatures below 0°F)

= Hurmidity: 5 W0 95% without condensation

Communications

+ Banaral Configuration: Muliidrop Metwark. 32
Micro-Blend ™ Systems may be connected 1o the
same hosl

+ Data Raies: 1200/2400/2600/19,200 Baud rata
supported

+ Daia Format: 8 data bits/No panity/1 slop bit

+ Type: Interfaceable with ELA-485 {2-wire) data
communication standard
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On Load Rack All Or Some Product Blending
Either Sequential / Ratio

Here you have to make a decision, and it is an important one. How flexible do you have to be
to supply your customers? How important is your flexibility as compared to the cost, how
much down time (loss of rack delivery) can your facility accept?

First, the industry’s most popular design is the use of the Electronic Preset Controllers
because of the flexibility, but which one ratio or sequential?




Ratio Blending

Pros
* Multiple Meters

— Low, High Octane's, Ethanol

Recipe driven any combination / blended simultaneously. Monitoring pump function, valve control by
meter pulse feed back.

At any point during delivery you are on product specification.
Cons

 Cost

— Meters, valve, pulse output per product necessary.
— Down time while under piping / electrical construction.
— Do you need this much flexibility to simply add Ethanol to Gasoline.




Sequential Blending

Utilize one meter pipe all products to be blended to that single meter.
Starting with the lowest octane (ethanol) than finishing with the highest octane product insuring the arm is
packed to the highest octane level for the next load security of blend.

Example:

. A driver asks for 1000 gallons of mid-grade gasoline. The preset recipe would turn on the lowest octane product pump,
open the product valve, select and apply that product K-factor, and deliver with low flow start into hi flow, the proper
predetermined volume to obtain that 1000 gallon blend. This same process would repeat using the ethanol, and finally the
highest, octane product. Remember, this would be customer specific recipe, including the additive control.

Pros
. One big one. Less expensive to install — you need less equipment.

Cons

. Time — you are in and out of the low flow start/stop on each product, except the small quantity of ethanol. This can pose a
problem when you are using turbine flow meters and marginal pumps not maintaining an even pressure profile to the blend
meter. g’lhuz, causing you to be below the accurate linear curve of low flow start and more often introducing possible error
to your blend.

. If your customer driver has a retained product in his tank, you will have no choice but pump-off to Transmix when dome
out without getting to the end of the proper product delivery. This would also be necessary, if during the blend process
you lose a pump or my favorite, the driver enters wrong volume requested and doesn't catch it. He than stops the loading
and tries to correct his error, again usually causing a "pump off" situation.

. The fact with all of these scenarios is that they are costly to operations. It was a cheaper installed cost, but a higher
operating cost overall, particularly when you consider the cycling of the pumps, motors, valves, and control valve
solenoids, causing additional maintenance and in the case of the solenoids, an "overfill" risk.

. Another consideration is the quality of a layered blend. You rely on a rough road truck mixing or the station drop to insure
a good blend of product, not necessarily the quality inspectors' idea of a good option.



Special Equipment for Handling Ethanol

. Measurement
— Flow Meters
. Valves

— Control
— Check

* Hoses, Swivels, Loading Arms, Couplers, Vapor
*  Detonation Flame Arrestors
+ Tank Level Options

— Radar
— Wireless

SO,




Measurement
e ——————

Brodie P.D.’s & Turbines
Lubrizol — P.D.’s
Micro Motion — Mass
Liquid Controls — P.D.’s

Smith — Turbines

Krohne — Ultrasonic




¢ LUBRIZOL

Performance Systems

1 1/2" Stainless Steel Oval Gear Meter

formance Systems Meters’ versatild
H Series is available in a variety of

M |

 ideal platform for year 2000
GC15CSRS tems.

® Alcohol & Refined Fuel Meters

Reducing the Burden of Ownership

Regisiration Options

Mechanical register: 4, 5, or 6 digit

Mechanical register/printer, register/preset, or register/preset/printer combination
Battery-powered electronic totalizer or register

Electronic AC batch controllers, flow computers, and temperature compensation
NEMA 4X & MEMA 7/4 enclosures

Accessories

Inlet strainer for meter protection

Air eliminator on inlet strainer

Air check valve with air eliminator
Mechanical preset (shut-off) valve
Electric or pneumatic preset valve
Pulse output, analog signal & serial port
Pulse Isolator/Amplifier/Splitter

Pump control signal

= Note: Recommended protection

Inlet strainer, depending upon viscosity, with 2040, or 80 mesh basket.
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Performance Systems

Specifications Indusirial Performance

* 3-80 GPM, viscosities to 300 CST *  +-025% @ 1CST
= 12 - 230 LPM, viscosities to 300 CST
! *  better that +/- 0.05%
« 75 GPM
= 28B4 LPM * Flow Sensor; 108 PPG
»  Optional: 216 PPG

* 150 P8I @ 100°F (10 Bar @ 40°C)
* 400 PS| @ 100°F {28 Bar @ 40°C) Meter only » Mechanical: 1/10 gallon, |bs., liter & k¢

i =  Electronic: Any unit of mass or volume
*  300cF (149°C) RSFS anly

*  2120F (100°C) mechanical registers
*+  1B50F (85°C) HEFS only Delta P & Accuracy Curves

*  Other limits may apply to elactronic devices

2% 4 P51
*  Full nominal fiow rate to 300 CST & 1% i
+  Up 1o 350,000 CST with special gears = nae! /'v'—'z Pa|
e s = %| "_______.-.-
+ 11/2"NPT or BSP i ——s 1PN
« Optional: 1 1/2° ANS| flange adaptors E1Y ST " ’ ——— PS5l
a 5 M 1% 20 25 3 35 41 45 S0 55 60
* Case: 303 Stainless Steel FLOW RATE (GPM)
. Ovalgears: Rytan (PPS) ——ERRDR {5cP) ~===DIFF. PRESS

= Posts: 17-4 PH Stainless Stes|
+  Seals: Teflon

Lubrizol Perfermance Systems, Inc. warrants its products 1o be free from defects in material and workmanship for a period of one (1) year froi
of shipment, Lubrzel Performance Systems, at its eplion, will repair, replace, or issue eredit equal to the amaunt invoiced il the product is faun
dafective within the warranty time; FOB Factory. After receiving a AMA#, products assumed 1o be defective should be returmed freight pi
Surface freight charges to send tha replacement unit 1o the customer will be Lubrizol Pedormance Systems' responsibility. Expedited air freic
courier charges will be billed to the customer. Lubrizol Perormance Systems shall not be liable far any labar, or far diracl, indirect, spa
consequential damages. Warranty shall not apply 1o any defect or lailure in products caused by abuse, misuse, negligence, or altaration ef pi
Merchandise sold by Lubrizol Performance Systems but manufactured by others will carry the manutacturer's warranty,
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METER MODELS
Listed in nrder of Mavimum Nomsinal Flow Rates, Consult L€ Publication #195 fior produict application and material i
Masimum Non-Shock Workirg Pressure (PS1) ratings are based on metering products t temperatures below 160°F I‘.?l'ﬂ)
1sopst | 175l | GooRsl | ss0Pst | Ta0Psl | ded0Pst
Maximum Nontiral Standdard Printary Material I05BAR | 19BAR 21 BAR EAR | SUBAR | 100 BAR
Flow Rate Flanige Size* Maserial Classes 1034 kPa | 1890 kPs | 2008hPa | 2413kPa | 4904 kPa | 9927 kP
30 GEM (113 Limin ) 14 NPT Alumbnim [ M+
Gl GRM 1 Alimnim LIAA1014,16 & 30 M5 M5 A5+
(227 Lmin.) 27 Optional Stainless Sieed 5 M5
100 GES. ¥ Aluminnm 1234,00,14,15 & 1o M7 M7 MAT+
{380 L/min.) 157 Dpinnal Stainless Steed £ M7
st Iron 2T & 5T M7 Mo
z Bras 0 M7 M-Tee
i Sted 12,710,141 & 37 MS-T MEAT MAT MSBT | MSGT
150 GPM (550 L/min.) z Aluminum 142 M-10 M0
200 GPM ¥ Aluminum 123,410,115 & 16 M5 | 1St MA-15+ :
(757 L/min.) 3 Steed LLI0 148 16 MEI5 | MSAA15 | MSLIS MSH-15 | MSC-15
3 Stainless Steed 8 MEAA-15
300 GIM (1,136 Limin.) kS Aluminum 2 M-25 M25
30 GIM 4
(1,325 Limin.) 3" Opdonal Aluminum 1234, 04,05 & 10 M-30
3 Casit Irun T23T 847 M- .
¥ Sted L1014 & 16 MS-30 MEAR30 MsA-30 MSB-30 | MSC-30
3 Stainfess Steed 5 MSAS-30
450 GPM I Aluminum 182 M-i0
(1,700 Limin. ¥ Sieed 142 M5-40
600 GPM 4
(2,271 Limin.y 6" Optinnal Aluminam 123,14 &15 M0 M-Gi
700 GEM (2,650 Limin.) 4 Steed 1L210& 14 MET5 MSAL-TS MSA-75 MSB-75 MSC-75
HOD GPM. i
(3,000 Limin.) 4" Dptinnal Aluiinum 2 M50 M0
1,000 GEM [ Steel LLI0& 14 MS-120 | MSAA-120 | msa.120 MSHLZ0 | MSC- 120
(3,785 Limin.} [ Stinless el b MSAA-120
FFLANGES: All standard M-Series Meters are supplied with choice of threaded All M5-Series steed cuse Meters ane supplied standard with ARSI
mnmmmmmﬁﬂmmmmm Tanged connections. DIN Optional. Reducing fanges are available
MA-Series Meters are supplied standard with threaded NET companion fanges. Toe all sseed case Meters.
**275 15l working pressure avadlible for meter only, + MA-Series Meters are all UL Lsted for LPG,
INDUSTRIES SERVED
Adhesives Heverage Dairy Hydrocarbon Processing Pharmaceutical
Agriculture Lube Oils Liquid Fertilizers Liguefied Gases Printing Ink
Asphalt Cosmetics Fond Processing Paint and Varnish Pulp & Paper
Aviation Fueling Chemical Processing Fuel Oil Delivery Petroleum Marketing Refining
Animal Feeds Concrete Add Mixtures Gieneral Industrial Petroleum Production Textile

General Malors

Exxon

Mol

Ford Motor

International

Busines Machines

Tewaco

Chevraii

E.I. du Pant de Nemours
| General Electric

Amon

Adlanic Richiield

Chrysler
! Shell il

5un
| Prociar & Gamble

| R). ResmoldsNabisen
| Stanctard 051

n

Beatrice

Fhillip Morris

Dow Chemical
MeDonned] Doughis
Rockwell International

Unaical
Westinghouse Eleciric
Fastman Fadak
Kintherly Clark
Goodyear Tire & Rubber
Lockheed
Allier-Signal
General Foods

Sard les
Minnesota Mining &
Manufaciuring

CUSTOMERS SERVED

Ashband 01

Archer [aniels Midland
Amerada Hess Barden
W.R. Grace American Home Products
Coastal Pillshury
Anbenser-Busch liton Industries
Caterpallar Tractor Internatinned Paper
Monsanta Teristal Myers Sqpaibsh
Genrgia Pacific Martin Manens
Hoaeywell Farmlael Indusines
Juhnson & Johnsoa Unlon Camp
Ralsion Purina Doere
Champlon International 1), Helnz
Sperry Plizer
General ills Campbell Soip
ConAgra B Warner
Armioi Tiestone Tire & Rishber
Weverhauser Imernational Hanesier
Musnisum Co, of Americs  Baise Cascade
Rethlehem Steel Eaton
marthrop {rwens-Ellinois
Harroughs Anverican Cvanamid
Colgate-Pakmolive Merck
Tewss Instruments {uaker Cats

Whirlpacl

Reynohis Meeals
Amrican Ssandard

Abbot: Lahan
Kerr-Meliee

Owens-Carming Fiberglas

HliLilly
FME

ralories.

Sithkline Beecham

Teledyne

BF. Goadrich

Manville

Warner-Lambert

Inland Sieel
lin

Crown feflerbach
Coaper Industries

Scolt Paper

Grusmin

Tamond Shameock
Avon Prodisces
Saley Continental

Kellogg

Snift Independent

American Can

Burdington Industrics

Mz

Kaiser Muirrinam &
Chemical

Ingersoll-Rand

Interco

Hercules

BASF

Frueful

e Central

156

James Haver Coep. af
Virginia

Revlon

American Petrofina

(Gillete

Baver Healtheare

Lanid 0¥ Lakses

Engelhard

Jim Walser

Pennzoil

(List derived from Fortune Magazine Many other valued customers,
while not included by the magazine, are of equal importance 1o LX)

Cabat

Marphy 51
Sherain-Williams
[ressser [nidustries.
Uniroyal

Upjahn

Lever Brothers
Mack Trucks
Rt & Haas
P Intermatineal
R.R. Donnedley & Sons.
Hershey Foods
PG Indusaries
Maorton Thiskal

Magico
Scherng-Mough
Libhey-Craens-Ford




Specifications
Summary

Micro Motion




All Micro Motion sensors share these features:

= No moving parts

* No special maounting or flow conditioning
* No straight pipe run reguirements

= Direct measurement of mass flow rate

= Available with MVD™ Technology

ELITE®

T-Series

= Single-straight-tube design

* Most compact

= Self-draining

= Approved for use in 34 and EHEDG
sanitary applications

* Highast performance and rangeability
* Unsurpassed immunity to field effects such as pressure, temperature, and vibration

* Secondary pressure containment is standard
Models: CMFOT10. CMEQTI0R CMFO2S5, CMFOSE, CME100, CMEZ200, CMF300, CMFPI00A, CMF4082

= Clean or sterilize in place (CIP/SIP)

= Secondary pressure containment to 50
bar is standard :

* Optional integrally mounted electronics @1_; :
and display -

Models: T025, TO50, TOFS, T100, T150

F-Series

effective than volumetric
technologies
= Dptional integrally mounted
electronics and local display
Maodeals: FO25, FO50, F100, F200

Model D

= Wide range of sizes, including the D&0Q,
which is suitable for 6-inch (150 mmyj ling
sizes

* Available with Tantalum and Tefzel® wetted
parts

» High-pressure (DH) models

Models: D25, DH25 DH38, D40, D85, D100,
DH100, D750, DH150, D300, DH300, D500

CNG Sensor

* Designed to meet Compressed Natural Gas industry
standards

* For use in automaobile or light and heavy duty vehicle
dispenser design

* NTEP approved
* See Product Data Sheet for more details

= More accurate and often more cost-

R-Series

* General purpose Coriolis
flowmeter priced
competitivaly with traditional
flowmetering lechnologies

* Integrally mounted sensor and transmitter, with
optional local display

Models: RO25, RO50, R100, R200

Model DT

+ Operating temperatures up to g
800°F (426°C)

= Sizes from % to 1-% inch (15 to &
40 mmyj

Models: OT&S, OT100, OT150

Model DL

= Continuous-single-ube design _:'_5\

= Approved for use in 3A sanitary

applications G /
+ Self draining RS 287

Models: DLES, DL100, DL200



{ : 1" to 4" Guardsman™ LB,
FMC EnergySystems LJ and LSJ Series
Specifications

Bullatin 802003

FMC Measurement Solutions

Issue/Rev. 1.3 (8/03)

The Smith Guardsman LB, LJ and LSJ Series Tur-
bine Meters are rimless-type rolar meters which uti-
lize an upstream stator to support the rotor. They are
infended for use at loading racks lo provide highly
accurale measurement required for custedy transfer
of patrolsum liquids.

Features

M Stainless steel measuring chamber and internals.

M Locking stator to prevent wear and improve perfor-
mancs,

B Horizontal or vertical installation.

B Tungsten carbide journal bearings (LJ and LSJ
versions) for continuous duty service and extended
life on petroleum products.

B PA-6 Preamplifier.
B Integral strate plate flow conditioner (3" and 4" only).

Options

B Multiple pickup coils for use when pulse security is

requirad. 3" L8J Turbine Meter with integral Strate Plate
B AcculLERT ID-2000 Smart Preamplifier for real-time
diagnostics of metsr performanca.
Operating Specifications
Flow Range Linearity
Normal' K-Factor
Flow Rangs |(Pulses/Units Normal Flow Range
Size | Model | Units* | Min. | Max. | Nominal L S A Lot T
T - USGEM B 80 950 Standard +/-0,25% +-0.25% +-0.15%
1 Le T T = Pramium NiA +-0,15% oF
T e e
L : Rapeatability
USGPM | 25 250 125 ;
) £0.02% over the entire normal range.
T | 85 950 33 9
N Lsun  |usceM 10 700 e End Connections
Limin 265 | 2850 13.8 Class 150, 300 ANSI B16.5 125-250 AARH finish raised
& | gy Luseeml 7o | 700 80 face (RF) flanges.
Umin | 285 | 2,850 15.8 Maximum Working Pressure® - PSI (kPa)
USGPM 120 1.200 25 ANSI
4 | LskHerv
Umin | 450 | 4500 8.6 150 285 (1,965) Carbon Steel
300° 740(5,102) Carbon Steel
1 Based on 0.8 sp. gr., 1.5 mPa's (1.5 cP) liquid.

2 Meatric unils are nominal and may nof convert precisaly,

3 Mwﬁﬂﬁm@mnummmdvm& Model LB maters should not ba used for LPG Service or on products with 3
» visoosily of less than 0.5 cP.

prassures are for lemperalures of -20°F to 100°F (-28°C to 38°C). Consull facfory for maximum working pressures at ather
lamparatures.
5 Nof available with 1" Guardsman LB serias maters.
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KROHNE

UFM 3030

Universal 3-beam in-line
ultrasonic flowmeter
for liquids

Variable area flowmeters

Vortex flowmeters

Flow controllers

Electromagnetic flowmneters

Ultrasonic flowmeters

Mass flowmeters

Level

Communications technology

Engineering systems & solutions.

Switches, counters, displays and

Heat metering

Pressure and temperature




Ultrasonie flowmeters

KROHNE has over 25 years experience in ultrasonic
flow metering. Since 1980 over 30,000 KROHNE
ultrasonic flowmeters have been installed in the
field with reliable and trouble-free operation.

With their high level of performance, unique
properties and wide application range, ultrasonic
flowmeters are gaining a leading positien in the
global flowmeter market, The benefits provided by
ultrasonic flow meters are rapidly making them
indispensable solutions far industrial processes,

UFM 3030 offers all advantages of ultrasonic
fiowmeters, Flow measurement is independent of
conduttivity, viscosity, temperature, density and
pressure. The unobstructad faw sensor, with
smooth surface finish, inhibits any material build
up. This, combined with no moving pars to wear
out, provides for many years of maintenance-free
SBIVIGS,

Universal use

UFM 3030 has a very wide application ranga. In
industrial process applications, both acids and
caustic solutions can be measured, ranging from
sullfuric acid to caustic soda. Also, inofganic sub-
stances from molten sulfur to chiorine and organic
substances including liquefied gasses do not
cause any problems for UFM 3030,

In the oil and gas industry the applications range
from heavy crude olis to bitumen and liquefied
petroleum gasses (LPG's).

In the water markets UFM 3030 can be used for
measuring drinking water as well as for cooling
water and demineralized water.

It is KROHNE's policy to test every flowmeter that
leaves our factory by means of wet calibration to
guarantee the highest possible accuracy and
guality standards. Therefore KROHNE owns accre-
dited calibration rigs that comply with the most
stringent demands (according to IEC-1S0 17025).

(€ &

UFM 3030

Universal 3-beam in-line
ultrasonic flowmeter
for liquids

Experience a new dimension in
ultrasonic technology

A new dimension in:
Parformance
Installation
Operational and maintenance cosis
» Price

The third beam adds a new dimension’

The three measuring beams of LFM 3050 sssemte = 3-Smensional
cross-section of the medivm’s velocly SSiulion. o Sow peofie

thrgugh the measuring tube. Thess MeSSENRg Sesme 3 DOST)
such that measurement is efiecihely Indepensent of Be fow pufic

Major performance improvements e hees Sciiewed Dy S0ohng
|nnovative electronics in combinaton wits Dss Sl Fuceecne
{DSP). This results in stabie and =Satie mesum=me==

The meter is therefore more iiumts and s SSesiue I Sanges ©
the flow profile, sofids or entrained ¢ UFM 3050 = 3 soeems met=r
ina very broad range of appicstioss.

A new feature of the URM 3030 &= the possiity & conis Saiteng
aperations, directly from UFM 3030 Opsomally pessues 2
temperature inputs can be acoommodated for e cecuistos o
standardized volumetric fiow o mass Sow (o = 298 2580
or customer specifics).

Naturally, a complete offering of communscston pafoois 3=

approvals for hazardous aeas mskss i possiie I s
the meter Into existing systems.

Flow profile

The third measanng tesm Hows AW 3030 o e Gonstons o
taminar 1o tutbulent fiow s consdesmes.




Ste_p into thf: '
NeWw dimension:

UFM 3030 exceeds your expectations in...

..Parformance

UFM 3030 has a very wide application range. Three measuring beams.
combined with patented sensors, dedicated electronics and Innovative digital
signal processing technigues provide reliable, stable measurements, even
under difficult process conditions. As & result, fiowmeter dift and, therefore,
process ra-tuning has become an annayance of the past,

-Installation

LUFM 3030 is a light-weight, compact meter that is easy W instal and
operate. Additional arangements such as filters, flow strainers, supports,
grounding or Isolation agamst vibrations are not necessary, Since the meter is
maintenance-free, even installation in difficult to access locations is possible,

...Operational and maintenance costs

UFM 3030 has no infruding or moving pans. There is no adddional pressure
loss of wear and tear, Thus the meter is maintenance-free and far more
energy efficient.

...Price

UFM 3030 is very attractively priced. The total costs of a measuring
installation with UFM 3030 are considerably lower than those of & compa-
rable installation of @ codolis mass or a vonex fowmeter, Morover, ane
universal meter for all your applications keeps your engineering and imentory
costs to @ minimum

UFM 3030 operates like afl KROHNE ultra-

somic flowmelers, by the transit-time diffe-

rential method. This measuring principle is

hased on a simple physical principle.
e § Imagine two canoes crossing a fvar

& with the flow and one against the fiow. Naturally,

canoe that is travelling with the flow will reach the opposite side

ner ihan the canoe that is ravelling upstream, Acoustic signals

sefiave in a comparable way,

deagonally, an

&y means of 3 pairs of patented ultrasonic transducers, the transit times
of 2coustic signals that travel upstream and downstream are measurad.

Laminar flow
L&- = . _ _-—-\“._ P r
il S —— -

The difference in transit time is proportional to the mean flow velagity
and is comverted into an output signal and dispiay of volumetric fow
rate and 1otal.

The measuring beams in a UFM 3030 make a three-dimensional cross
section of the velocity distibution or flow profile of the medium fowing
through the measurng tube. These measuring lings are positioned so
that the influence by flow profile {laminar or turbulent) is reduced
preatly. Combined with the use of the latest digital processing
technigues, the results are stable and reliable flow measurements,

Day in, day out. Year in, year out. There is no drift in measurements,
and repeatable process control 5 achieved,

Turbulent flow




UFM 3030 Specifications The s intanded wne and ceerasban-pesiitance of the materials e in
et sonsiructien rests solely with the parchases.

UFM 3030 Specifications

Versions

The UFS 2000 ultrasonic flow sensor is combined with the UFC 030 uheasonic fiow comventer to make & complate fiowmatar, the UFM 3030
ultrasonic owrmeter, either in separate or compact version. Both the sensor and the converter are approved for use in hazardous areas.

Compact Version UFC D30 K uitrasenic flow converter is mounted directly on the UFS 3000 ultrasonic
UFM 3030 K flow sensor
UFM 3030 K - EEx / FM / CSA (hazardous area locations)
UFM 3030 K
Separate Version UFC 030 F ultrasonic flow converter is remotely mounted from the UFS 3000 ultrasonic
UFM 3030 F flow sensor
UFM 3030 F - EEx / FM / CSA (hazardous area locations)
UFS 3000 + UFC 030
Measurement functionality Standand » Actual volume with simple singie stage batching function
Optianal o Comected or standardized volume flow rate 10 AP 2540 or customer specified
« Customer specifiied mass flow (requires customer data)
Process conditions Liguids with maximum solid particls comtent < 5% (by volume) o
maximum gas content < 2% (by volume)
Communications protocols Standard  HART®
Optional Profibus PA
Measuring range UFM 3030 measures a wide range of flow velocities,

starting from v = 0 f1/5 10 66 /s (0 m/s up 10 20 m/s)

Measuring accuracy (under reference conditions)

Measuring eror (v = flow velogity) v= 1510 60 /5 (0.5 to 20 m/s) = + 0.b% of measured valug
v < 15 ft/s (0.5 mys) < + 0.1 inchy/s (+ 2.5 mm/s) of measured valug
Measuring repeatability + 0.2% of measured valug
Influence of temperature <4 0,1% per 18°F (10°C)
Hazardous area approvals ATEX IEC 529-EN 60 529, EEx de ib ICTh ... Ts,

FM Class |, Div. 1 & 2, Groups A, B, C& D
Class Il, Div. 1, Groups E,F & G

Div. 2. Groups F & G

Class Il Div. 1 & 2

CSA Class I, Div. 1 & 2, Groups A.B,C& D
Class I, Div. 1 & 2, Groups E,F & G

Class I, Div. 1 & 2

Temperature limits

Compact version

Medium temperature =13°F to +284°F (-25°C to +140°C)

Ambient tempamture -40°F to 149°F {-40°C to +B5°C)

Separate version

Medium temperature -13°F to +356°F (-25°C to +180 °C)

Ambient temperatine -40°F to 149°F {-40°C 1o +65°C)

Optional extended medium temparature 13°F 1o +428°F (-25°C to 220°C) up to 6 inch / DN150

Spacial vessions for medium temperatures ranging from -274°F to +832°F (-170°C to +500°C)
available on request (HT/HP version)

Protection category according ta [EC 529 (EN 60 528)

Standard (separate and compact versions) IP 67 (equivalent to NEMA 6 and &P)

Optional for separate version IP 65 {equivalent to NEMA 4 and 4X) or IP 68 (equivalent to NEMA & and 6P)




UFS 3000 Ultrasonic Flow Sensor

UFS 3000 Utrasonic Flow Sensor

Ei_alnge connections

Diameter Pressure rating / flange class® Max. Pressure Rating

To DIN 2501

DN 25 - 8D PN 40 40 bar 5B0 psig

DN 100 - 150 P 16 16 bar 230 psig

DN 200 - 2000 PH 10 10 bar 15 psig

DN 1200 - 2000 PN B 6 bar 90 psig

DN 2200 - 3000 FN 2.5 2.5 bar 70 psip

To ANSI B 16.5

1" - 24* ANSI - Class 150 |b / RF 19.7 barat 20°C 285 psig at BE°F
26" - 40" MES5-5P44 - Class 150 Ib/ RF 19.7 bar at 20°C 285 psig at BB°F
To AWWA

24" - 120° ANSI - Class 150 Ib / RF & barat 20°C A0 psig at 682F

" Othes Nange types, higher pressure ratings and materals available on request
For extensive overview, see the dimensions, weights and pressure section of this datasheet

Materials

Measuring tube (exterior polyurethane coated) ON 25. 300 / 1°- 12" 85 316 L (comparable to stainless steel 1.4404 and 1.4435)
DN 350 - 3000 / 14" - 120" carban steel

External sensor cover =DN G5/ 217" §53161L
=DNBO, 3 carbon steel
=DN 350 / 147 individual S5 316 L external lranstucer housing

Transducer,/ Transducer windows 553161

Flanges {2xterior palyurethane coated) <DNB5/ 25 S5316L

>DNBO/ 3" carbon stesl

Connectlon box (exterior polyurethane coated)  Die-cast aluminium

Patented transducer design

® Acoustic shielding
@ Piezo crystal

= @ All metal transducer housing

UFM 3030 - Cross section
Hermetically sealed 3-beam design

[kROHNE] |
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UFC 030 Ultrasonic Flow Converter

UFC 030 Ultrasonic Flow Converter

The converter 1as a backit local displzy with three push buttons, Al
configuration data can either be entered by the push buttans ar with
the aid of a hand-held bar magnet and electromagnatic sensors, with-
out opening the converter housing, or via e commurication protocol
(standard HART®}. The compact converter (UFC 030 K) is mounted
directly an the flow sensor, while the separate version (UFC 030 Fiis
supplied with a bracket for wall or pipe mounting.

Overall Functionality

Measurements available
Standard Continuous measurement of momentary volume flow rate and actual volume fotal
Flow direction (forward or reverse)
Velncity of Sound (VOS)

¢ Signal strength
» Self diagnostics
Simple single stage batching
Optional . Corrected or standardized volume Mow rate to API 2540 or customer specified
. Customer specified mass flow (requires customer data)
Bidirectional measurement Direction idenified via stalus, pulse, or curent outputs
Low flow cut-off Cut-off active valug 1-19% } -
rogrammahle in increments of 1%
Cut-off de-active value 2-20% Aifer L
Time constant 0.025 - 99 seconds (set in increments of 0.01; 0.1 and 1.0 seconds)
Galvanic isolation All inputs and oulputs are galvanically isolated from the power supply, but not from each other
Power supply
maing supply 100 - 240V AC (48-63 Hz) +10% / -15%
iow voltage supply 24 (AC or DC), AC: -10% / +15%,DC; 18 -35V
Power consumption o approxk, L0 VA (AC) or approx. 10 W (DC}
Current output
Function
Standand & Continuous measurement of actual volume flow rate

Flow direction indication (forwards and reverse)
» Velocity of Sound (VOS]
» Transducer signal amplification
Pressure or temperature indication based on analog input (1) o7 (2)

Optional - Comected or standardizer valume fiow rate to API 2540 or customer specified
o Customer specified mass flow (requires customer data)

Settings for = 0%; 0 - 16 mA } programmable in increments of 1mA (Limit 20 - 22 mAj
for Q= 100%; 4 - 20 mA

Connection Active made: using intemal power supply 24 V DT
Current sink, load = 680 ohin
Passive mode; external voltage = 18 ... 24V DC, load = 680 ohm




UFC 030 Ultrasonic Flow Converter

Pulse / Frequency / Status output

Function
Pulse output: pulse per volumetric unit (m?, barrels, liters, US gallons or user defined volume unit per hour,
minute, second or user defined time unit)
Standard Actual volume
Optional Corrected or standardized volume to AP 2540 or customer specified

Customer specified mass (requires customer specific density input)

Frequency output
Standard Continuous measurement of aciual volume flow rate
Velocity Of Sound (VOS)
Transducer signal gain (dB)
Pressure or temperature indication based on analog input (1) or (2)
Optional Corrected or standardized volume flow rate to APl 2540 or customer specified
Customer specified mass flow (requires customer specific density input)

Status output Diagnostics alarm path errors, totalizer overrun, all errors, analog input
Flow direction indication (forwards and reverse)
Batch volume reached
Alarm trip point (high and low) based on actual volume flow rate

Settings
Pulse output Pulse/unit (max. 2000 Hz) (example 1000 pulses/barrel) pulse duty cycle 25, 50, 100, 200,
or 500 ms for frequency < 10 Hz
Frequency output 0 to 2 000 Hz (example Qg - O Hz, Q1qge, - 1000 Hz) &t 100% of scale value, fmax - 2 kHz
Status output On or Off
Voltage output = Uout Low: Uout < 5 V (off)
High: Uout > 15V (on)
Max. Uout = 24 VDC
Connection
Pulse, frequency and status output: Active mode connection to electronic counters using internal

paower supply 24 ¥ DC / | = 50 mA
Passive mode connection to electronic (EC) or electromechanical counters (EMC)
external voltage, = 19 - 32VDC / | = 150 mA

Analog input

Function Corrected volume version: two inputs to connect temperature and pressure signals for the
corrected standard volume, according to API 2540, user defined volume or mass
Measurement update 1 Hz

Setting
Input 1 Unit: ®Celsius or ®Fahrenheit
Temperature for 4 mA, maximum temperature range -58°F to 302°F(-50°C to 150°C)
Temperature for 20 mA, maximum temperature range of -58°F to 302°F(-50°C to 150°C)
Input 2 Unit: bar or psi
Pressure for 4 mA, maximum pressure range 0 to 1450 psi (0 to 100 bar)
Pressure for 20 mA, maximum pressure range 0 to 1450 psi {0 to 100 bar)
Connection
Input 1 4-20 mA for temperature sensor
Load 58 Ohm
Active (using UFC 030 24 ¥ DC power) or passive
Input 2 4-20 méA for pressure
Load 58 Ohm

Active {using UFC 030 24 V DC power) or passive
Control input

Function Reset totalizer
Acknowledge errors
Force outputs to zero
Initiate batch (see operating instructions for description of this function)

Setting < On or Off

Connection Input voltage (Uin)
Low: Uin < 5V (off)
High: Uin > 15 ¥ {on)
Max.: Uin-max = 32V
[KROHNE]
UFM 3030 7




UFC 030 Ulirasonic Flow Converter

Local display

3-field backlit LCD

15t |ine 8 character 7 segment numeral and sign display and symbols for key acknowledgement
2™ line 10 character, 14 segment text display

3" line 5 markers to identify display in measuring mode

Function
Standard Actual volume flow rate in m2, harrels, liters, US gallons or user defined volume unit per
hour, minute, second, or user defined time unit
Actual volume total in m3, barrels, litars, US gallons or user defined volume unit
(positive, negative, and sum totals), minimum 1 year averflow ume
Valacity of sound in m/s or fi/s
Errors (flashing display and error code)
Signal strength (in d8)
Optinnal Corectad standard volume flow rate in m?, barrels, liters, US Gallons or user
defined valume unit per hour, minute, second or user-defined time unit
Calculated mass flow rate in user defined mass unit
Corrected standard volume total in m3, barrels, liters, US Gallons or user defined corrected
volume unit, minimum 1 year averflow fime
Calculated mass total in user definad unit, minimum 1 year overflow time
Analog input in °C, °F, bar or psig
Language English, German or Franch
Housing

Die-cast aluminium (extencr polyurethane coated)

Signal cable

Only for separate versions, type MROE, 0.0 = 0.43 inch (11 mm)
Standard:  5m(15f)
Optional: 30 f{10 m), 45 it (15 m), 65 ft (20 m), BO i (25 m), 100 { (30 m).
> 100 ft (> 30 m) on requast

Electrical connections

ATHETTHITIIT 10 Ground connection, not for protective earthing
10 L N

Q22
@

L/ 1k~ Live power supply
N/ O~ Neutral power supply

FE Protective earth connection
FE Functional earth cannection
Standard connection 1 Comman ground
TSI ] Al Analog input 1, for temperature measurement
|L A1 A2 P UC Vs A2 Analog Input 2, for pressure measurement
@ @ @ @ @_@_ P Pulse, frequendcy or slatus oulpul
\ I/c Combined Current output {1) and Digital/control input (C)

Current output (1) incl, HART communication
Y+ DC power supply from converter for active wirng of
inputs and outputs

Profibus connection O+ Communication connection+
D- Communication connection -
L ataz b D oL PAYC Combined current output (1}, digital/contral (C) and

@ @ @ @ @ @ pulse output (P). Ses indiwvidual |/C terminal and P

terminal functions




Valves




THE PROOF IS IN THE DETAILS -

SPRING ASSISTED

INTEGRAL
DISC AND SHAFT

LARGE
UNOBSTRUCTED
BORE

~

RENEWABLE
SEAT INSERT

RETAINERLESS
POSITIVE SHUTOFF

16250 Greeno Road (36532) P.O. Box 388 » Fairhope, AL 36533
Phone: (334)928-1892 = Fax: (334)928-3444 = Internet: WWW HY-GRADE.

‘Registered for AP 594 Check Valves [l

m HY-GRADE VALVE, INC.
COM




COMPARE:

¢ S

Seat Insert

Two Seating Surfaces

Integral Flapper and Shaft

HY-GRADE's flapper and shaft are designed as an integral component with
large diameter shafts to provide strength at a critical location. In contrast,
typical check valves have multiple components which are assembled
together using bushings, nuts, bolts, and hinge pins. Over time these
multiple components tend to come apart leading to valve failure.
HY-GRADE's integral flapper and shaft design has a long and proven history
of providing reliable service in the harshest of applications.

High flows with Low Pressure Drop

HY-GRADE's Large Unobstructed Bore provides maximum flow capacity
with extremely low pressure drops. The unobstructed bore also allows
HY-GRADE check valves to be used in slurry, high consistency or abrasive
applications.

\ HY-GRADE's
13" Swing

! Check Valve
' Taper Style

Typical 3"
Split Disc
/ Check Valve

el

Instant sealing and Anti-Chatter operation

A double wound torsion spring assists the flapper closure for instant
sealing and anti-chatter operation. The spring is securely held in the valve
body on an independent pin and is completely shielded from the flow.

Renewable seats

HY-GRADE check valves have a renewable seat insert for low cost and
easy repairs.

Angled Sealing Surfaces  Improved Special Metal-to-Metal seal

Sorits Wedaoseal HY-GRADE developed the WedgeSeal to improve
metal-to-metal sealing. As shown, the WedgeSeal
has two seating surfaces which are machined
at slight angles. As a result, positive shut off is
obtained due to the wedging action of the
sealing surfaces. Note, the sealing surfaces are
machined only at slight angles to prevent the
valve from sticking in the closed position in high
back pressure applications. The WedgeSeal
technology pioneered by HY-GRADE makes HY-
GRADE metal seated check valves excellent for
both low and high pressure applications.

HY-GRADE VALVE, INC.
16250 Greeno Road (36532) P.O. Box 388 » Fairhope, AL 36533

Phone: (334)928-19

Fax: (334)928-3444 » Internet: WWW.HY-GRADE.COM




Flke. .

_ Vgl!.res and Cuntroks

Models:
Flanged Ends 150 & 300
3PC Threaded, SW & BW

FTI's V-Ball Design Is
Characterized To Meet
All Custom Flow
Requirements

Modulating V-Ball Provides
Accurate Control Of The
Down Sfream Flow Rates,
From Simple On-off To
Modulating Control
Applicafions

"'Self-compensa ing Live-
. ,f_;l.oaded Stem Packing

- Resistant Seats
T "Pneumatacally Ur E1ectr|caliy :
Controlled 3- 15 PSI ur 4-20 MA

BcH Vaives Offer Hagher Flow Capc:cmes Than Comparable Glabe Type
Conirol Valves



A.30°V-PORT B. 60" V-PORT C. CUSTOM PORT D.SLOTTED PO

TING

Dwrable Stainless Filled Teflon Seats are Emuided as standard with our Control Ball. The
llent seat life and operate efficiently at higher pressures and temperatures, Full Metal Se:
nal {consult factory).

W COEFFICIENT -CV
CHARACTERIZED BALL CONTROL VALVES (FULL PORT)

Parcent of Rated Travel (Degree of Rotation) |

Hnd O | 10 | 20 | 30 | 40 | 50 | 60 | 70 | 80 | 80 | 100
S (0) | (3) | (8) | (27 | (36} | (45) | (54) | (63) | (72) | (81) | (90) |
gedl 142" 30°W | 0.00 | 0000 | 0.001 | 0048 | D171 ﬂ:ﬁ"ﬂ DE?E 1057 | 1,518 | 2.040 | 2550
2 a0V 000 | TOID00: 0001 | 0089 |E0iasax] i FeA BRG] 420 | 16.040
F3f%E| 84" g0l 0.00 | 0.000 | 0.001 | 0.052 1287 | 1783 | 2410 | 3.100
A" |3 6DE| [0:00.] 0000 | 0.0 008 |20/57 | 084 | 1.6771] 24BRIL 048 |TBET0
A% | 1" 30°V | 0.00 [ 0.000 | 0,040 | 0244 | 0.660 | 1.283 | 2141 | 3213 | 2475 | 5890 | 7.410
|4 GOV 000 | OUD00 | [0.0Be .| 0485 | =1 eB6y | CROB BT || BT | BT 70 | LT8R | A58

1AyaRt| 1-104” 30w | 000 | 0.000 | 0100 | 0468 | 1.145 | 2176 | 3548 | 5247 | 7.227 | 9.431 | 11.78
'w-m'ra CTe1/AT GOV [0.00 | 0000 | 0.1 14| O:E6a: | /B.a510| 4400, | 70130 10.56. 1876 A0 BT | 2BA |
S=12% 112 30 | 0.00 | 0.000 | 0.080 | 0.481 | 1374 | 2790 | 4.738 | 7.195 | 10,10 | 13.38 | 16.93
.12-112'.". J-1728 A0 000 [ F00005 0140, 0B |..8.081.|-6A70 |-S0.380 [ [hagias | a0T] | 40500
31 2" 30w | 0.00 | 0001 | 0237 | 1.077 | 2637 | 4877 | 8100 | 11.96 | 16.45 | 2145 | 26.77

BF TR0 | 000 | T 0001 | 0,524 | 2844 | 516507 | 1054 | 1704 | 501 | 5530 |a7.ad | Balgs’
2-1/2 30°V | 0.00 | C.001 | 0.382 | 1.663 | 4.012 | 7.519 | 1218 | 17.93 | 24.61 | 32.04 | 30,93
“[ 27z monv: {000 0D E| 10840 7| 3588, | (81552 | 1585|2549 | BFB1L 152,40 | 7034 | 280
“'"3" = 3 30°V | 0.00 | 0,001 | 0.305 | 2.032 | 5171 | 9947 | 18.37 | 24.35 | 33.70 | 44.13 | 55.28
5% FR0RV | T0I00 | 0001 0.866|-4.3B07| 058 1| 2085 | G408 | 50,797 .20 Be2a [ 127"
4dl 4" 30°v | 0.00 | 0117 | 1.579 | 5072 | 10.92 | 18,27 | 30,07 | 43,12 | 58.08 | 74.46 | 91.60
4 rs0ev. oo | seeset [eiaeT 1053 ] 225 | 89.013 6060 [E6T.R6L 1194 | 157:8. 12040

CHARACTERIZED BALL CONTROL VALVES (STANDARD PORT)

Lined Port Percent of Rated Travel (Degree of Rolation) |
w__[a'_l;u‘_q._-. Size (1} 10 20 30 40 50 BO 70 BO a0 100 |
Slza’ {0y (9) (18} (27) (38) (45) (54) (63) (72) (81) (20)

1-1/2" 30°V ) 0.000 | 0.058 | 0462 | 1.320 | 2877 | 4.837 | 6.861 | 0587 [ 12,54 | 15.64 |
= 0007 0.000. | 0RET | H.07T | 5.023 [ 6.03851: 10,08 L sl te0 85 "2 oe | a4 007
0001 | 0.196 | 0889 | 2177 | 4.105 | B.6E8 | B.805 | 13.41 | 17.33 | 21.37 |
4000|0482 | 12.155 [ 500 [P 0643715471 23 55 a070 [ SeT0faniET ]
0.001 | 0317 | 1380 | 3.330 | 8.234 | 10.08 | 1470 | 20.20 | 26.08 | 32.17
| 000} [ /07710 3802 | 7.841.| 1447|0314 | 3681 | 45.00- 560,51 | 74:17.
0.001 | 0296 | 1521 | 3.870 | 7437 | 1221 | 1800 | 2485 | 3221 | 239.80
oont | 0738 3734 (70345 | 97e8 [TaR.E5 | 41.08 | 67.27 | 7a.99 |.8).60)
i I 0.080 | 1.074 | 3452 | 7427 | 12.08 | 2036 | 29.05 | 38.80 | 48.15 | 59.57
! B" STl . B0SMI0D0 098 | 2BE5EH B300! BTN -.-:45.'331...;5_3044; JBT3E I SI08E Y 132E
1ra is general in nature and manutaciurer reserves the right to alter dimensions. materials or © make desia




Standard Materials

Body & Cover: Casl Steal ASTM A216

Coating: Fusion Bonded Epoxy

Trim: 316 Stainless Steel

Buna-N (special ordar))
Viton {standard)

Elastomers:

Sterm, Nut&
Spring: Stainless Steal

Control: \Dual Solenoids with Needle Valve
Opening/Closing Speed Adjustmen

Connections: ANSIRF Flanges

Digital Control Valves

Reducing the Burden of Ownership

Lubrizol Performance Systems Digital Control
Valves are full port, single chamber, basic valve
gIoba designs. They incorporate a custom porfiled
plug and seat aaaernhly permitting nearly linear flow
characteristics. The diaphragm and. plug asssmbw
are actuated by upstream proudct pressure,
ensuring posifive control over a broad range of flow,
‘An internal spring ensures fail-safe closed opera-

tion in case of loss of upstream pressure. This valve

will not prevent reverse flow and therefore does not
need a separate downstream pressure relief valve.
If reverse flow is a problem in 3 your application, a
separate means of controlling reverse flow should
be engineered into the installation.

150# Flanged Valve =250 psi

Buna-N: 160°Ma:dmum
Viton: 250° Manimum

* Maximum continuous flow based on pipeline
velocity of 20ft per second

» Maximum intermittent flow based on pipeline
velocity of 25ft. per second

* The C, faxtor of a valve is the flow rate in US GPM
at 60° 'F that will cause a 1psi drop in pressure

+ The factors stated are based upon a fully open
valve

» C, factor can be usedin the following equaﬁons to
determine Flow (Q) and Pressure Drnp (P}

Q (Flow) = C, VAp

Ap (Pressure Drop) = (Q/C,)*



. s = - ==
ZOL
ce Systems

B B [ =]
VALVE GLOBE | COWVER TO PORT PORT SHIPPIMNG

Model SIZE 150# CBENTER SIZE SIZE WEGHT

EC 150 1 12 B8 5 1/2 iS4 /2 25

O 200 2 Inch 2 6 - 1/2 1/4 1,2 35

EC 400 <3 13-142 10-5/8 12 1/2 105

GCE00 [ 17 13-3/8 1/2 34 165

Valve Size Maximum Continuous [Maximum Intermittent Cwv Fa
Inches Flow Rate GPM Flow Rate GPM GPM (G
1-1/2 130 161 35

2 210 265 54

£ 800 1000 211

=] 1850 2300 a5

¥ Perfarmance Systems Inc.
orthfiebd Cowrt, Rosveall, GA 30076 UISA
"Ny ATS-1900 Fax: (F7r0) 475-1717

- Lubrizel Perfarmance Systems Ltd.
G Pennant Fark, Standard Way., Fareha
Tel +d44 1329 825 B23 Fax +44 1328 B:



Hoses, Swivels, Loading Arms & Couplers

. Kanaflex

. OPW Swivels

. OPW Loading Arms

. OPW API Couplers

. EMCO Wheaton Couplers K2 & K2P

. Civacon Vapor Coupler

. EMCO Wheaton Greaseless Swivel




Applications:  Gasoline vapor recovery only

Conibnialams gﬂgle rubber, rigid PVC helix, smooth bore, corrugated

+ Lightweight and flexible

Features: » Available with static grounding wire: 3T 120 VP
Ti L = o
o * -40°F to 140°F
Min Bend Working Bursting Vacuum
LD. 0.0. PITCH Radius Pressure Pressure Rating Weight
(inches) | (inches) | (inches) lﬁ:-s} (72F, Psl) | (72F, Ps1) | (72F, IntHg) | (Lbs.iFL)
2 235 0.38 30 0.58
3 3.48 0.59 25 [i4:-r3
4 460 0.85 50 1.60
ST120 LT
+ Gasoline tank truck gravity drop hose for such items
Appllcations: as naphtha, kerosene, light and heavy oil, and
gasohol
: = Nitrile rubber, rigid PVC helix, synthetic braiding,
S smooth bore, corrugated O.D.
e Lightweight and flexible
— = External helix provides for easy drag
: « Rated for up to 40% aromatic content
« Static grounding wire
—_— « -30°F to 140°F
Min Bend | Woarking Bursting Vacuum
LB 00, PITCH Radius Pressure | Pressure Rating Weight
(inches) | (inches) | (inches) Irfzﬁs o | 72F.Pe | 2F.Psh | @2F, inHg) | (LbssFr)
2 268 039 50 85 260 208 1.13
3 362 .58 8.0 65 20 28 137
4 480 0.65 B0 &5 %0 #8 216
Banding Sleeve
A
: Nota: + Banding sleeves must be used for 3" and 4" sizes.







NANA ROWEAR ALLWEATHER

TANK TRUCK DROP HOSE
AND VAPOR RECOVERY HOSE

SPECIFICATIONS

Tank Truck Drop Hose . .. Series 120 LT

NOMINAL MmiN. |mm. BENDING| WORKING | BURSTING

LD | 0.D. PITCH, BADIUS PRESSURE | PRESSURE Weight LENGTH

Inches inches Inches Inches P&l PS5 Lbs./Ft. Per Coil

3 362 059 6.0 85 260 1.27 50" and
100

4 4.80 065 8.0 85 260 2.00 52;]3’_‘“

Temperature range; -30°F to 158°F, Banding sleeves must be used, 8" length recommendsd for each end.

Tank Truck Drop Hose (w/static grounding wire) . . . Series ST 120 LT

2 2,68 0.39 5.0 65 260 113 32'{13’}‘*
3 3.62 0.59 6.0 65 260 1.37 aﬂ'ﬂgﬁ“’
B0 and
4 4.80 0.65 80 B5 260 2.16 100°
Temperam I‘ﬂﬂ'g&. -30°F 10 158°F Banding sleeves must b usod Q‘H'lgﬂ'l recomimended lor aach end.
Vapor Recovery Hose . . . Series 120 VP
be = 80 and
2 2.35 0.39 3.0 56 0
2 e 80" and
3 3.48 0.59 2.5 82 100°
e 4 60" and
4 4 60 0.65 5.0 1.60 100°

Temperalume ranga: -&40°F 1o 158°F.

e

- DISTRIBLUTED BY-



Environmental seal

\Saaling flange

Advanced swivel technology from OPW

Endurance, Reliabilitv. Ease of maintenance, Presenting Endura, OPW's line of rechnologically advanced swivels. Available
in dual split-flange and hose reel sivlex, Endura sets new standavds in swivel pecformance and cosi-effective operation,
Boili sivles feature easy 360° rotation and a patent-pending, three-piece design that is simplicity itself. Ideal for the trausfer
of hazardous matevials sucl as LPG, acids, solvents, petrochemicals and other roxic fluds,

Endura Dual Split-Flange (DSF} Swivel...

Where less is more OPW's
Endura DSF swivel proves
that simple is better.
Consisting of just three
major components — 1wo
sealing flanges and a ball
bearing chamber — no other
unit is easier or less expensive to maintain. If seal replacement
becomes necessary, simply remove the flange bolts for fast,
easy access. And with deep-groove ball bearing techinology,
there are no individual balls 1o handle. Bearing maintenance 15
a simple matter of replacing the old bearing-chamber with
a new one. There is less downtime, less labor and, ultimately,
less cost,

Built-in leak detection The Endura’s unique sealing system
incorporates a main seal, back-up seal and built-in leak detec-
tion, [T the main seal ever starts leaking due to normal wear
and tear, the back-up seal will contain the fluid before it can
escape. Any leakage is then channeled 10 a “weep” hole in the
side of the sealing Nange. providing a visual indicator that
servicing is required. Maintenance can be scheduled before
major problems arise, avoiding unexpected — and very expen-
sive = downtime. The weep hole can alternately serve as a purge
port, permitting use of an inert blanket of gas to prevemt
product from escaping into the environment.

The versatile performer OPW's Endura DSF swivel is ideally
suited for chemical and petrochemical loading arm applications,
Featuring heavy-duty flange construction, Endura is available
in a range of materials including carbon steel, stainless sieel,
Hastalloy®, Alloy 200 and other exotics, Seals are offered ina
variety of elastomers. Units meet the “National Standards For



Endura technology nroduces
a superior hose reel swivej

OPW’'s Endura technology represents a .

major advancement in the design of hose
reel swivels. As with the DSF model,
the secret lies in the simplicity of the
patent-pending, three-piece construc-
tion. Endura quickly disassembles,
and the one-piece, deep-groove hall

bearing can be replaced in a single

step. Add readily available standard

seals... and you have a unit that
significantly reduces maintenance
costs and expensive downtime.

One-piece, deep-groove
ball bearing assembly

High rotation, low load desion

Endura’s low breakaway torque and 3607 rotation permit easy
hose reel operation while connected 1o the fluid source. The
deep-groove ball bearing assembly ensures smooth perform-
ance and is guaranteed for life. Ideally suited for use with
propane and other liquid g Endura meets the UL 567
Standard in 1-1/2" and 2" sizes,

s,

ENDURA SWIVELS

Standard seals

—_— Patent-pending, three-piece design

Endura — the “reel” difference

Endura is the best-performing, most cost-effective hose reel
swivel on the market today. It is available in 1-1/2, 2 and 3-inch
sizes in multiple construction and seal materials, Dimensionally
equivalent to most other swivels, retrofitting is a snap. Units
meeting the “National Standards For Cold Weather Service” are
optional,

Endura DSF and hose reel swivels are available in o variety of sizes, styles, construction and seal materials as indicated below,
Available end comections include Manged, threaded, welded and combinations, For complete pricing and ordering information,

contact your OPW distributor or sales representative.

l CONSTRUCTION
74 - Steel Hose Aeel
79 - 316 S5T Hose Real
B4 - Steel Dual Split Flange (D5F)
B9 - ST Dual Split Flange ([D5F)

10 20 30 40 50 56

Alloy 20, Hastalley®, Manel™ and ofher 58 B0 70 76 78 80

exolics avafiable

opw €ngincered Systems

2726 Henkle Drive » Lebanon, OH 45036
(800} 547-9393 or (513) 932-9114

Fax (800) 245-8536 or {513) 932-9345
e-mail; opwsalesZopw-es.com

wel site: Www.opw-es.com

OPW Fluid Transfer Group Europe

Tel +31 (D252 B60 300

Fax +31 (0)252 620 204

A DOVER COMPANY

SR

8420 - 0301 T

SEAL MATERIAL

1 - Buna-N (Sandard)
2 - itan®

4-EFT

15 - 1-1/2* Additional seal materials fi.e. Kalrez®, Chemrez®,
G20 - 2 Sificane, Food Grade) available

30 - 3°

Distributed by:

PFT/Alexander
800)696-1331




100402 BOTTOM LOADING COUPLER
e

» 300 psi (20 bar) pressure rating

* Unigue high-retention beveled nose seal for superior sealing
« Easy and inexpensive to maintain

« Designed to effectively handle all fuels

= Easy-to-change nose seal

= Built-in roller hearing on operating lever

» Large, convenient grasp handles

o Durable, reliable and simple to use

0])W €ngineered Systems
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Counterweighted Hose Loader
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Spring Balanced Hose Loader
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Loading arm assemblies from OPW
are designed and built to meet your
exact requirements. Using the [atest
advancements in computer-aided
design, we rapidly engineer, manufac.
ture and deliver systemns with precisely
the horizontal and vertical range re-
quired for your specific applications.

Whether you'ne transferring
petroleum products, asphalt, liquified
gases, solvents , or hazardous, comosive
chemicals, OP'W loading arm assemblies
help streamline your operation. They
eliminate the expense of hose replace-
ment while reducing labor costs and
offer an efficient, easy-to-use alternative
to bulky, clumsy hoses for loading and

unloading tank trucks and rail cars. -

With such features as fully g
adjustable torsion spring
balance mechanisms,
ard precision
machined

hall bearing swivel joints,
OFW loading arms are durable,
reliable, easy to operate and
maintain, Available in stainless
+ steel, carbon steel, aluminum
andother materials, OPW systems
meet your most demanding specifica-
tions. Our special capabilities include
heat traced and jacketed arms, vapor
recovery, automatic shut-off, special
valving, by-pass systems, lined and
coated loaders, pneumatic/hyvdraulic
arms and drum fillers.

2726 HENKLE DHIU’E
LEBANON, DHIG 4503
FHONE (B00) 5475353 OH (513 9329114

¢ FAX (BO0) 245-8536 ar (513) 902-9645

T wwwap-es. com

u 1 lll'l‘d'Ef: COMPANY






K2 & K2P World Series APl Couplers

+ K2 snap on/snap off couplers

« Effortlessly connects and disconnects from API adapters, even when
the coupler is misaligned due to hose crossover

» 5 lug design with 300 psi pressure capability®
When dripping couplers are not an option,
the K2P is the only solution

» No Drips! Patented return pump on the K2P returns residual fuel back
to the line after loading™

» Reusable filter prevents dirt entering the pump
+ Built to APl recommended practice
+ Hard anodized aluminum with a 4" TTMA mounting flange

Part # Description™™* Weight
k2-151 4" API Coupler with HP Viton® seals; Handle on top; No pump ~ 18.8 Ibs.

K2-152 4" API Goupler with Buna® seals; Handle on top; No pump 18.8 Ibs.

K2P-151 4" API Coupler with HP Viton® seals; Handle on top; With pump  21.5 Ibs

K2P-152 4" APl Coupler with Buna®seals; Handle on top; With pump 21.51bs

* 300 psi pressure capability when coupler is in the closed position, is proof of the design and integrity of the
coupler. This is nal a system design recommendation and anly refers 10 the coupler.

** 2P couplers are not suitable for use when parked more than 15° belaw horizontal,

*** Side mounted operating lever available upon request.

150 00
CERTIFIED

Bl
@ﬁ Distributed By:

FM 40350

srEnmcowsEmTonL Y | T/Alexander

A Division of Syltone Industries LLC (800)696-1331
2501 Constant Comment Place
Louisville, KY 40299
g US Tel: B00-285-3626

Int'l. Tel: 502-266-8767
Fax: 502-266-5873




Canco TANK PRooucTs Grouyp

Products & Services

Introducing Civacon's
New 633 CPP Vapor
Coupler.

Higher flow rates. Lower pressure
drops.

Field tesis show Civacon's new 633 CPP
Vapor Coupler reduces pressure drop across
the fitting by 50%*. Proof positive that the
633 CPP Coupler is engineered to help you
safely meet operational demands, while
delivering superior performance

*Pressure Drop from 12" w0 6" (mcasured in
inchesiwater) across Civacon 633 CPP/Civacon
633 LVH coupling realized winle simultancoushy
filling three compartments at 600 GPM (gallons
per minute).

633 CPP Vapor Coupler



633CPP-4040 VAPOR RECOVERY COUPLER

TN TN Y A
312" 41
DiA. Bl
Inar
DA,
L S
EM | PART NUMBER DESCRIPTION aTyY. ITEM | FPART NUMBER DESCRIPTION aTy.
1 E518384 BODY 1 5 HO8945M GASKET (BUNA) 1
2 | Co2844AH POPPET 1 6 | HO7408M O-RING (BUNA) 1
3 Do02728 FADDLE ARM 2 T H52130M SPRING 1
4 C02843AH GUIDE RING 1 8 H20144M GROOVE PIN 2

e
14 Mattox Road cm Phone: 8BB-526-565T
nsas Citv. MO 84150 Fax: BRE-F34-1433



D2000 SWIVEL JOINT

\

The D2000 world series swivel joint is the ultimate in swivel joint technology, specifically designed for the
petroleum, chemical, compressed gas, food, and bulk powder industry.

"DESIGNED FOR LONG LIFE AND EASE OF OPERATION"

* Heavy duty dual split flange design
¢ 5 year limited warranty
* Low Profile to reduce overall height and bend radius
* Ultra low maintenance
- No field greasing required for five years
- Simply unbolt either of the flanges to -
remove seal

- No ball bearings to remaove '
« Available in 2', 3", 4', & 6" 4

"MADE FOR TOUGH APPLICATIONS"

Bearing module is removed from the liquid path for outstanding
performance with aggressive chemicals

"Deep Groove' ball bearing technology provides "best in class"
load carrying capacity

Seal options:
* Spring engergized lip seal
* H-Block PTFE carrier seal with an extensive range
of O-Ring elastomers

Rermavable flanges can be made from many materials

/7 ENICO WHEATON W ¥

A SYLTONE COMPANY B N T
Intl o+l (502) 2658767
Fax: +1 (502) 266-5873

email: sales@sylione.com
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Sizs Dims:]sinn Welght
Vs 3.868" 12.5 |bs
3 3.88" 16.0 lbs
4 3.868" 2101bs
6" 8.29" 74.0 Ibs

SEAL OPTIONS

BUNA H-BLOCK
EPDM H-BLOCK
VITON H-BLOCK
PTFE H-BLOCK
PTFE LIP SEAL
FLUOROLOY K LIP SEAL

FLANGE OPTIONS

304 STAINLESS STEEL
316L STAINLESS STEEL
ALLOY 20
ALUMINUM
CARBON STEEL
DUPLEX STAINLESS

MONEL

LOW TEMP CARBON STEEL

D2000 SWIVEL JOINT

GREASE OPTIONS

STANDARD (CHEVRON DURALITH)
HIGH TEMP (DOW CORNING 44)

LOW TEMP (DOW CORNING 33)

FOOD GRADE (BEL-RAY NOTOX)
CHEMICAL GRADE (DOW CORNING 3451) I —

NEW PART NUMBERS! In order to create some uniformity with our swivel joint part numbers, we have developed a numbering
system that corresponds with steps 1-7 above. The illustration below shows how to build the part #,

[ s20 [D2000} [ 02 }—— 1
STYLE SWIVEL| |PIPESIZE MAT
520 530 D2000 | [02=2" 03=3" 0=CST
540 550 D1070 | |04=4" 06=6" 1=55T
560 570 Do116 | |08=8" 10=10"

580 510 Dooo2 | [12=12" 16=16"
D1010 | [20=20" 24=24"

F FENICOWHEATON W 1

D000 Liteabics

CONNECTIONS
01=BUTTWELD
02=150# FLANGE
03=300# FLANGE
04=TTMA FLANGE
05=FNPT

A SYLTONE COMPANY

MIMBER

3

SUPPLIER

i
Hum grmioe©

s

2501 Gonstant Gomment Place
Louisville, KY 40298-USA
Tel: (800) 285-3626

Intl: +1 {502} 266-8767
Fax: +1 {502} 266-5873
email: sales@syitone.com

Weh: www Amenwhratnn com



Detonation Flame Arrestor

* Flame Arrestors

 Enardo

» Vapor Recovery Units

* Enviro Burners




-

4> Proven Performance - Tested to Worldwide Standards

> Superior Pressure Drop to Flow
4':3 Hinged removable Element

ENARDO DESIGN

The Enardo design represents the best value in flama
arestor protection. Detonation Flame Arrestors provide
protection against flame propagation in piping systems that
are manifolded or have long run-up distances, Enardo
utilizes a patented element assembly, that dampens the high
velocities and pressures associated with deflagrations and
detonations while quenching the flame front. Our design is
unique in the ability to provide larger flame channels which
requires less frequent maintenance and greater ease in
cleaning when service is required, translating to less down
time. Our patented element offers maximum flow to pressure
drop characteristics enhancing the value of our product to
any system.

PROVEN PERFORMANCE
These arrestors are bi-directional and are proven to stop an
ignited flammable vapor mixure approaching from either
direction that can be traveling at subsonic or supersonic
velocities. Our models have been tested to the U.S. Coast
Guard Standard as published in the Federal register;
Appendix A to 33 CFR Part 154 to NEC gas group types O, C
and B. They are also recognized by and tested to world stan-
dards; Canadian Standard Association (CSA) Z343 Rw. 12,
British Standards Institute (BSI) 7244: 1990, and German
i by Physikalisch-Techni: Bund stalt (PTB).

CONSTRUCTION

All welding is performed in accordance with ASME Boiler
and Pressure Vessel Code Section VIIl and documented in
the Enardo Quality manual in accordance with 1SO 9001,

Standard Materials: Housina is ASTM A234 and

4> Minimal Clogging and Ease of Cleaning
4> Bi-directional Protection

304 or 316 stainless steel material with ASTM A-36
carbon steel shell.

Options: All stainless steel or special alloy materials,
flanged or NPT fittings for drains, pressure taps,
temperature probes and cleaning ports. Eccentric and
custom designs for unique applications are a specialty
easily accomodated at Enardo, Auxiliary systems for
automatic cleaning, flame sensor notification, shutdown,
inerting and or enriching systems.

Gas Vapor Specifications: Designs for MESG value
not less than 0.90 mm, NEC Group D (IEC Group | &
11A). MESG value not less than 0.65 mm for NEC Group
C (IEC Group 11B). MESG value 0.28 mm for NEC
Group B (IEC Group IIC).

ORDERING INFORMATION

Consult Enardo technical sales personnel with specific
application data for model selection. Information required
would include; Connection size, Operating/maximum rate of
flow, system pressure, desired pressure drop, gas vapor
specification, placement in piping, housing and element
materials, desired options.

ENARDO MANUFACTURING COD.
4470 8, 70th E. Ave,

Tulsa, OK 74145-4607

(918) 622-6161

(BO0) 336-2735 U.5. and Canada
FAX: (918) 622-0004

Email: sales@enardo.com




APTIONAL CONNEETIINS
VO vRAINS, PECSSUR |
1475, THERMECBUPLES, [TE. \

S
") iy
’ l | | =
A 1 . & C
[ N
W
& ; % |
£ A 1
- D—
B | D
MODEL CONNECTION HOUSING QUTSIDE OVERALL
SIZE ~_SIZE DIAMETER LENGTH™
DFA-401 1" | 4" | & 20"
DFA-802 2" | - | 1" 24"
DFA-803 3 8" 13-14" 26"
DFA-1004 4" 10" 16° 32"
DFA-1206 6" | 12" | 19" 3"
DFA-1608 a" 18" 25.14" 51-14"
DFA-2010 10" 20" 30-12" 62-35"
DFA-2412 12 24" 36" 64-15"
DFA-2814 14" 28" 40-14" 7"
DFA-3016 16" 30" 43" | 79"
DFA-3418 18" 34" 47-14" 89"
DFA-3620 200 % 50 89"
DFA-4824 24" 48" 573" 93"
[DIMENSIONS SHOWMN ARE FOR REFERENCE ONLY)
“* D 10 vaiaton in the may vary Trom 1hose givan in fhe

table. Installation piping should be designad to all for a tolerance of + 1.01inch. If your needs requine a given dimension
Wit £40 MARUEACIING PATS 10 A spacihc tolarance

KEY TO ENARDO DETONATION FLAME ARRESTOR MODEL NUMBER

ora(] OO LI - O O - dd
I L L | I | 1

Blank= Concentric  Housing Connection ~ NEC Gas Housing Element  Connection Options
E= Eccentric Size Size Group Material Material Type 1= Drain Plugs
B= Group 8" 2= Temperature
C= Group T | | | Probe Taps
D= Group 07 C= Carbon 4=304 5.5, F= Flat Face 3= Pressure Taps
Steal 6= 316 5.5. Flange 4= Miscellaneous
4=304 5.8, H= Hasteloy ~ R= Raised Fittings
fi= 316 5.8, E= Exotic Face 5= Protective
H= Hastalioy Material Flange Caoatings
E= Explic &= Special Features
Matarial

ExawpLE: DFA [E] M@ - @ - OEE
Indicates a " Eccentric Detonation Flame Arrestor with a 127 carbon steel housing, ANSI 150 Ib. raised face
flange connections, and a 304 stainless steel NEC Group “C” flame cell element. It also has options of drain
plugs, pressure taps and temperature probe connections.

EA-15 Revised (596)




EnviroAir Ine.
: g— Thermal Oxidizer Systems

EnviroAir designs custom thermal oxidizer systems, We specialize in turnkey installations of environmental
air systems, We can provide single source respensibility for the design, fabrication, installation and startup
of vour thermal oxidizer system,

T 10 7 The2,000-scfm regenerative thermal oxidizer shown at left is
lg removing  tohiene  from  process  vemts at a  chemical
manufacturing facilicy. This system was fumished with a hot
gas byvpass which allews cperation with up o 25% LEL
without owerheating the system, A hot gas bypase damper on
the tap of the unit diverts & portion of the “cleaned air™ from
the combustion chamber o the stack withour passing throupgh
the second heat recovery bed. The stack is specially designed
to handle the higher temparatures.

The 35,000-scfm regenerative thermal oxidizer shown below
is removing VOCs from the air exhausted from woeod
finishing apcrations, This RTO was furnished with a
secondary heat recovery svstem which provides sll the energy
o heat 28, 000-cfim makeup zir for this facility.




Titanium Repenerative Thermal Oxidizer
The repenerative thermal codizer shown here and on the front cover is fabricated from
Tranium. [t = treating brominated hydrocarbons from process wents at a chemical
manufacturing  facility. The tianium construction is resistant to the highly corrosive
hwdrobremic acid gas created during the oxidation of the brominated hydrocarbons. The RTO
systemn was fumnished with a downstream packed bed serubber with integral guench for

removing the hvdrobromic acid gas from the cxhanst mir hefore it is discharged to the
SR viranment.




Tank Level
e ——————————

» Enraf Tank Gauging & Control

* Innovative Sensors — Wireless Level




Intro Loading Automation

Fuel Management Systems

Terminal equipment

Contrec manufacturer a wide range of products for the measurement & control of fuel at the load
rack, on-board vehicles, for re-fueling aircraft and at bulk fuel sites. These products enable fuel

movements to be efficiently managed by reducing handling costs and accurately accounting for
fuel stocks.




Intro Tank Gauging

Intro Tank Gauging & Control

Tank gauging is the generic name for static quantity assessment of liquid products in bulk storage tanks.

Tank gauging is essential for the assessment of tank contents, tank inventory control and tank farm
management.

Level uncertainties of only 1 mm in a 10 meter tall, 50.000 m?® tank already equals 5 mm?, clearly
indicating that accurate measurement is the prime requisite for good inventory management, however it
is still only one of the many aspects involved in tank gauging.

Reliability to prevent product loss, performance to optimise products movements and safety to protect
the environment and personnel are equally important.

Enraf provides a comprehensive range of products and systems for accurate tank gauging, inventory
management and tank terminal operations.

Open connectivity, fit for purpose, modular design and solid migration paths are the keywords behind
these offerings, enabling the optimum use of tank storage capacity to optimise operations and increase
revenues.

The Enraf products and systems are approved for custody transfer and compliant with all major
international standards.

SO,




Introduction marine

Marine level gauges
Designed for gas carriers and special products

Enral marine level gauges provids an accurabe a2nd reliable
measurement of liguid levels in the cargo tanks of cryogenic,
relrfgerated ar pressurieed-gas tankers, These applications requirs
reliable and robust instruments to cope with the adverse conditions of
suth service,

Features

Tne floet-type maring level gauges ars Spring metor-driven instrumeants,

& small and light flost is used as the level-sensing element. The gauge head is composed of twa fully-
separated compartments, One compartment is hermetically sealed and fillad with cil. This compartment
houses the spring motor, level indicator, flaat speed requiztor, Intrinsicaliy-safe leval transmitter, level alarm
switches and a referance switch.

The ather compartmeant is cpenly connected to the cargo t2nk 2nd houses the measuring deum with measuring
cahle and float, The measuring drum is linked to the motor compartment through a magnetic coupling.

Special advantages for liguefied gas tankers

The sturdy lavel gauge housing makes the instrument very suitable for installation an gas tankers, I requirad,
the level gauge can be mounted on @ six-inch 150 [b gate ar full bore ball wvalve. The fioat Is sized such that it
can be rzised above the valve to allew & calibraticon check at any time without interupting the tank service,

For prassufized 9as cargo tanks, a medium-pressure fup bo 0.8 MPa /& bar) level gacge or a Bigh-pressune
[up s 1.6 MPa S 16 bar) level gauge is available. For cryopenic tankers, the instruments can be provided with
remperature- compensated messuring drums o correct for possible termperstune ermms,

Accuracy

The gauge's accuracy is = 2,5+0.18L mm for the lecal indication and £3%.0+0.18L mm for the remots
indication, {L i% the height in meters.]

Repeatshility is £ 2 mm for local indication and = 2.5 mm for remate indication.

Because of the Moat's shallaw immersion and the sensitivity of the gauge, 8 vanaton in product specific
gravity of 100 kg/m3 results in an Immersion variation of anly ©.3 mm.

Remote indication

For centrzlized camgo handling, the level gauges can be connected to remotes indicatars and systems,




Proven Magnetostrictive Level
Sensing Performance: Now
Wireless and Battery-Powered

I tive 8 Solutions and Ametek Sensor
Technology have teamed up to develop
DataStlic™: a truly wireless and continuous tank
gauging system. Itis ideal for storage tank inventory
control in both aboveground and underground
storage tanks.

DataStilc~ employs the patented battery-powered,
intrinsically safe, 900MHz DataCheck” spread
spectrum sensor power and control platform.
Integrated with the Ametek Process Technologies
Digital Stik™, the system provides continuous leve!
and temperature measurement for inventory control
and supply chain management. Since the system
does not require power at the tank, it is ideal for
monitoring tanks that have not had any electronic
instruments installed or are in remote areas where it
would be costly to bring power and signal wiring to
the site.

Datastik™ is available in 2 formats to suit virtually
any level monitoring application. The 316 stainless
steel version is totally welded construction, and has
a cathodic protection boot for use in a wide variety of
applications. The flexible version employs a PVDF
housing and provides very cost effective tank
inventory monitoring in deep tanks (up to 50 ft.).

This breakthrough in package design eliminates the
bulky electranics enclosure at the top of the sensor
and offers greater options for insertion and mounting
in tanks and vessels. In addition, continuous self-
diagnostic system monitoring is part of the level
measurement.

All DataStilc» models provide 5 high resolution
temperature measurements and the ability to add a
lower, high density fleat to measure the level of the
interface between the praduct and any water that
may be present.

The DataCheck™ Receiver and DataCheck-~
System Portal provide data to all popular terminal
management, tank gauging, and HMI applications
using the industry standard MODBUS-RTU protocol.

True “Stand-Alone” Tank Gauging
No power or wiring required!
Tanks up to 50 fi!

DataStlk™ Installed on Storage Tank

PROCESS TECHNOLOGIES

Innovative Sensor Solutions, Ltd.
1718 Fry Road, Suite 435
Houston, TX 77084-5843 USA

TEL: (281) 828-1050
FAX: (281) 828-1050
www.innovative-sensor.com



Himnovative DataStilc

SENSOR SOLUTIONS, LTD. Wireless Level & Temperature

Reference Specifications

Power requirement | 2 - 3.8V lithium ion balleries
Stainless stesl:  up to 24°
Sensor Length Flaxibla PVDF:  up to 50°
) Sensor: 1P-68
Enclosure Raling | raneritar: P67
Level Resolution 025mm  (0.017)
Accuracy £1.0mm  (£0.047)
Temp. Resclution | 0.1°C
Temperature -10°C to +85°C  #0.5°C
b Sl ; Accuracy -40°Cto -11°C  22.0°C
Installing Flexible DataStik™ Temp. Sensing Rangs | -40°F — 150°F
(for tanks up to 50 ft.) Operating Temperature | -40°F — 180°F
CSA US/C intrinsically safa
Approval approval, Exa
. Spread Spectrum Fully Supervised Digitally
Scheme Encoded Freguency Hopping
c j us SUPPLIER Operating F y | Multipla ind R "
Exia Range 902- 926 MHz ISM band
Protected Under U.5. Patent No. 6,383,715
NOTE: Specifications may change without notice

DataCheck™ System Portal (DSP)

PROVIDING GLOBAL SCADA ACCESS TO ALL INNDVATIVE WIRELESS PROCUCTS

[ = e B DaraChecu
Sowial

Rerriver

e
A L

Catalnrek
Ly rorm
Portat
osr

Al zata 18 siored in Modbus-

RTU 1ers ard fermatied
DataCheck™. DataSUK™ 0% (o1 o) o0nior gauging and
FillCheck”™ Traramittes (uo 10 256 HMI asplicanons
Innovative Sensor Solutions, Ltd. TEL: (281)828-1050
1718 Fry Road, Suite 435 FAX: (281) 828-1050

Houston, TX 77084-5843 USA www.innovative-sensor.com



Safety

. Grounding Overfill Protection

. Safety Bridges

—  Catwalks
— Dike Wall Stairs
—  Portable Stairs




Terminal Load Rack Equipment

«  Safety when loading or off-loading ethanol
is very important as a hazardous chemical.

*  Grounding equipment on truck and railcar is
recommended.

+ Can be wired through a permissive to the
pump start on a go/no-go basis for safe off-
loading.

SO,

H5180014 TrRuck OR TRAILER GROUND
VERIFICATION CLAMP UNIT
1. Civacon Model 8020 Ground Verification Unit:

NEMA 7 Enclosure
Red and Green Status Lights

2. Civacon Model 7790 Ground Clamp and Junction Box:

NEMA 4 Rated Junction Box with Terminal Strip
Ground Verification Clamp
30 Ft. Straight Cord

INPUT POWER AUTOMATION
EQUIPMENT
g Ii

[ e

= 5
° I~ S

w 4304 Mattox Road = Kansas City, MO 64150
_s2ice | (888)526-5657 « fax (888)634-1433

(800) 5-CIVACON = (800) 524-8226

civacon

Carco Tank ProbucTs GROUP
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e
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AUTOMATIC SWITCHING,
OpPTI-THERM RACK MONITOR

Op11-THERM RAcK MoniTor MobpEL 8460
Civacon Opt-Therm 8460

Features:

« Auromaric switching operation.
no thinking or manual cfforls
required by your customers
Optic and Thermistor fachnology
in one package, climinaling your
customer's coneerns aboul which
syslem technology they nse on
their ransports

Compatible with all 5-wire optic,
thermistor, thermo-optic scnsors.
Will load all wailers equipped
with any brand or sryle of
averfill detection system
Inclodes ground verification vig
a separdle relay contact

Orerfill detection and ground
verification are signaled o the
rerminal automation system

(T .A.5.) separately, cnabling
maximum flexibility at the
Ioading rerminal without
compromising safety

CALL TODAY...

Call Civacon today and make the “AUTOMATIC SWITCH”
to the model 8460, Opti-Therm Rack Monitor...
the only system you'll ever need at your terminal.

"

TEGEMGEL (800)5-CIVACON + (BED)524-8226 | clvacnn

o HOUIRIES | 4300 Mamoe Foad - Kansas City, MO 841350 [
PR (BBB)526-5657 « fax (888)634-1433 | Carzo Tank PRODUCTS GRaUR

21890 Civaco




TErmINAL LoaD RACK EQUIPMENT

AUTOMATIC SWITCHING,

ScuLLy REPLACEMENT CHASSIS

ExTeEnp EquipMENT LIFE wiTH OpTiI-THERM
MopeL 8460src REPLACEMENT CHASSIS

FEATURES
& BENEFITS

« Upgrades Scully 5T-6
or BICLOPS® rack control
manitars with simple
drop-in direct replacement
chassis

« Provides Automatic
Swiiching and Tnternal
Ground Verification for
APT Optic and Thermister
techoology, all in one
package

——
_
EnZwmil] (MG US4

S8 FUR TECHMICAL SERVICE

+ Easy installation, requining
simple hand tonds: cypically
less than ong hour downiime

« Accepls caisling wiring
from 120VAC power supply
and control circuils, plus
plug and cord connections

+ Commparible with all 3-wire optic, thermistor, (hermo-optic sensors. Will load all
trailers equipped with any brand or style of overfill detection system

+ Includes ground verificarion with additional set of contacts for installing an external
ground verification statas light

+ Overfill deteetion and ground verification are signaled to the terminal autamation
aystem (T.A.8.) separately, enabling maximum flexibility at the loading terminal
withour compromising safery

+ Suitable for Class IDivisionl/Group D hazardous locations when mstalled per
Civacen installation manual

» Covered by Clvacon's 1-yvear warranty, with full fuclory service available

For more information, call Civacon or visit us
on the web at www.civacon.com.

TEGABIGH| (800)3-CIVAGON - (800)524-8225 civacon

— INE}{F__!IF_S 4304 Mattox Road = Kansas City, MO 64150
STWUCE | (BBB)526-5657 » fax (3BA) 6341433 REAL WoRLD. REAL SOLLTIONS,




| TERMINAL LoaD Rack EQUIPMENT |

H5180008 OpTiCc OR THERMISTOR TRUCK
OvVERFILL DETECTION UNIT WITH SEPARATE
GROUND VERIFICATION MONITOR

For Use with Multi Compartment Tank Trucks or Trailers

1. Civacon Model 8140 Optic Format Gontrol Monitor;

NEMA 7 Enclosure

Keyed Bypass Switch

Red and Green Status Lights
Amber Light to Indicate Bypass

2, Civacon Model 8020 Ground Verification Monitor:

MNEMA ¥ Enclosure
Red and Green Status Lights

3. Civacon Model 71908 Plug & Cord and Junction Box:
MNEMA 4 Rated Junction Box with Terminal Strip
30 Ft. High Visibility 10 Conductor Coiled Cord
Light Weight Molded Optic Plug

TO T'ERMIHAL TO TERMIMNAL
AUTOMAT AUTOMATION
INPUT POWER. EQUIPMENT INPUT POWER EQUIPMENT
|
= “"‘

(*
Lo

T| =
]
i
|
i

Y WouiRIES [ 4304 Mattox Road = Kansas City, MO 64150

sERvicE | (8B8)526-5657 = fax (888)634-1433 C|vac°n

- |
< TECHNICAL |

(800)5-CIVACON » (800)524-8226
(o SUPPORT Carco Tank PropbucTs GRour

E1898 Civacan



Greenline INDUSTRIAL
LADDERS & LADDER CAGES

Graanline Industrial Ladsers are
specifically designed for applications
where safa, solid vertical climbing is
required, This can includs laading
mlatforms, storage tanks, loading
aocks, and vanous other applications
tha: require vertica! laoders instead
of stairwvays as a salution 1o an
accass problem.,

Slandzrd fixed modals can ba used
uo to 207 without safety cages, OSHA
reguiations requirs the use of safety
cagss on ladder heights excaeding
20

Al Greenline Industrial Laddars
meat or axcesd OSHA Slandard
1910.27, ag we interpret towhen
exceeding the height for laddars
witnaut cages or upgrading existing
ladders. The Greenline one place
welded steal cages will provide tha
operators ke safely raquirad for
accessing these spplicahons,

Greenline Industrial Ladders and
Cagas are manufactured fram
carhon steel. Grean Manufaciuring,
Ine, can design & ladder sysiam to
meael any apphaation that your
operation wauld recuire,

Listed below are seversl of the
featuras daesigned inta our Industral
Ladders anc Cages.

B Structural side members 12
provide the maximum load
raguirgmeanlt.

B Ladder rungs ara desianed for the
maxmum load bearing capabilties
under the OSHA standards, as we
interprat {hem.

Increase Operator Safety with Gresnline Industrial Ladders

and Ladder Cages

B Stand-off brackets insure that
oparators have adequate room for a
good fool hald when accessing a
Hrusiura,

| " diameier rungs for sase of
ascending or descanding our ladder
systermns,

B Ootional secunty ladder guards to
pravant unauthorizsd use.

W Optional sscurty ladder gates
prEvEnt urautnorized Jge to caged
ladder systems,

| A variety of firishes are availabla
from the slandard red oxide primear
to hot dipped galvanizing.

B Greenline ladcer sysiems can be
mounizad to & varisty of sxisling
structuras.

B Szlely cages ara designes to
OEHM specifications as we inlerprat
them with flared boltorm opening far
eaze of eniry.

B Directicnal cages are available for
laddar system:s that excead 30'in
averall height and require a stand-off
mlatform.

W Stand-off plattorms far ladaors
that excead 30 for complianee 1o
O5HA 191027, as we inlerprat il

Call us today.

Green Manufacturing, Inc.

1032 5. Maple Street

P.0, Box 408

Bawling Green, Ohigo 43402-0408
410 = 357 = 9484

Fax 415 m 354 m 2087
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Greenline

PIPE & DIKE BRIDGES

The Greenline Fipa & Dike Bridges
ara spacificaly designed to provide
safe passags for warkears who are
axposed to serious fall hazards due
to unzafe means of crossing over
piping, dikes, various conlainment
walls, conveyors, o produciion lines,
Safety and relighility are our main
abjectives whan designing pipa &
dike bridges for wour clients or
CLSTOMErs,

Tha basie Pipe & Dike Bridge design
can be changed tao fit any
agplication. The materizls of
canstruction include carbon stee!,
aluminurn, znd FRP (fibarglass).
Given the oppotunity, Graen
IManufzctuning, Ine, can supply a
pins & dika bridge 1o solve any
crossover problem.

Listed Dalow are several key features
designed into each Greenline Fips &
Dike Bridoe.

® Engineersd for safety Dazignad
1o comply with the governing OSHA
astandards, as we irterpret them.
Decking and stair treads are non-slip
perforated construction. Fall protec-
tion, such es loeplates and handrails
with midsections provide safe access
over vaniaus applications.

® Several types are available Each
pioe & dike bridge is primarily
designed to your applications
ranging fram 3' o several faet lang.

m Manufacturing All bridga
assamblies are manufactured and
assembled by our cestified waldars.,
Each waldar is carlified ta the
American Welders Society,

AWS D1.1 code,

Designed to Provide Your Operators Safe Access

Fipe & D Sridgs 2'x3'x 47

B Increased durability Platforms
are welded assembliss constructed
primarily of carban sieel. Access
stairs are welded assemblias alsa
providing the maxirmum oad Deanng
capabilives for even the mast critical
design applization. Our pipe and dike
bridges are available in any
combination of desigrs and materials
of construction o fit the application.

B Finishas or coatings Each system
15 avallable in a vanaty of finishes.
Cur standard finizh is red cxide
primer. As options, silicone basa
paint finishes or hot dipped
galvanizing after fabrication is
availazle,

| Cost effoctive Assembly is cost
effective in terms of time and monay
since all pipe and dike ridge
systems are preassembled and
tharoughly checkad. They ara then

diszssembled for shigment. Each
cridge system is desigred with
typically threa major components 1o
reduce your set-up tima. Somea
smaller systerns can be shipged to
the b site fully assembled.

B Ease of installation Greenline
Fipe and Dike Syslems can oo
assemled oy your plant
maintenznoe personnal with tha aid
of our assembly ingtruction package,
With the basic bridge system
consisting at 3 major components,
assembly can be complatad in
approximately 4 man hours after
installation of the faundation

Green Manufacturing, Inc.
1032 S, Maple Street

P.3. Box 2058

Eowling Graen, Ohio 43302-0405
419w 352 » D484

Fax 419 = 354 » Z0BT




Greenline PORTABLE STAIRWAY

Greenline Forable Aocess
Stairways ara spacifically designead
for various industries ang
applications lhat require accassing
the top of a vehicle. The PLS series
15 designed to ydraulically raise
and lawer ta tha carrect height to
crovice the safety required. The
PLR series is designed with either
safaty bridgas or safaty stairs for
the primary access to the vehicle
peing sarviced. The Greenline
Partzble Accass Stairways wara
gevaloped to provide a safe and
affective salution to various
applications that require flasibility,

Greenlina Portacle Access
Stairways provide safe zooess fram
orade to an elevatad area during a
lozding £ unloading process. To
comglete the PLS stainvays and
previde your operatars the fall
protection required when accessing
the truck saps, a 37 squara safety
hoop i supplied to encompass the
dome area of the truck, Qur
stairways are dasignad with non-shp
grip strut treads and serrated bar
qrating on the walking surface af
the platfarm.

Graanline Porable Access
Sairways can be manufactured
trorm caren steal, aluminum,
and filberglass (or a combinstion
of azch).

Fall Pratection Unsurpassed by Others

FLE-T2 Porizbip Across Stninwiy

Giresn Manufacturing, Inc. can
design a slairnay to meet any
agplication that your operation
raguirez. The uniguariess of our
design allows us o arange ar
modify various stairways to mact
WOLF FRgUIraments,

fManouverng the portab’e scoess
stairways is accomplished ina
varigly of ways. The smaller
systems can be places into
position manually o driven in
place oy a mawrized vehicla.

Each unit iz equipped with a
aydraulic ball valva to maintain the
fluid pressure during storage periods
when the facility is not baing used.

Greenline Partzble Accass Stairways,
Satety Systarms and other Greenline
products are designed and
manufacturad Lo fit your specific
acplication, With Gresn, you not
only get quality products, you also
get years of dedication and service
ta the industry for providing
dependable access systems, Let
Graen b2 your problam sobver whan
it cames Lo access prokblems,
Specify Greenline today.

Green Manufacturing, Inc,

1032 5, Magle Sireat

P.0C. Box 408

Bawling Grean, Dhio £3402-0408
418 = 357 = 9454

FAX 415 w554 = 2057
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Greenline SAFETY STAIRS

Greenline Safely Slairs are
specifically designed for vanaus
incustries and applications that
raquire aceessing the top of a
vehicle. The =afely siair is designec
for applicaticns where Lha workirg
range exceeds angles greater than
15 degrees abava or balow the
platiorm neight. Tha Greenline
Sa"at'_.l Stair provides & solution for
various applicalions where acoess is
a problem,

Greenline Satety Stairs provide safe
accase from the lozding racs or dock
to an elevated walkway during &
IpAding/uninading process. Qur
safaty zlairs zre dErsigr ad with naon-
skig self-leveling grip strut freads.

Greanline Safety Stairs can oe
marufactured fram carbon stesl,
alurminum, ard fibargiass or a
combination of 2acn). Grezn
Marnutacturing Inc. can design a
safoly elair to mest z2ny application
that WOLIF Goaraton wauld raguire.

Marguvenng e salaly slair s
oarlormed by hand. Simple and com-
oact tension spring Dalance mainod
mzkes all movements easy, A slight
cugh or ool positions the =tar for
zafe access 10 1he vehicle, Each unit
15 equipped wilh a ‘ocking mechanism
far sterage in the vertical position.

Combine these featuras with saveral
advantagas listed below to make
Greenline your choice.

B Folding wbular handrails with
midrails on each side of the stair for
neraased aparatar sataty and
compliance with OSHA slandards as
we inlraprat them for 200 oS,
directional force.

Bridge the Gap Befween Sarfety and Liability

SE5AM Aluminum Saiery S

B Meoprans oumpers o 2iminrats
damage to the vehicles being
sarvicad.

B Main axlas are equipped with sef

aligning permanantly lubed bsarings.

The salf-leveling tread axles on
alurminum models have ororzs
bushings far low maintenance.

B Avariety of finighes are availabla:
standard safety vallow enamel, hot
dippes galvanized, uncoalsd ar
anedizing for aluminum madels.

B Optignal side mount brackels
rmizke side mounting to your existing
SIS Gasy.

B Cpticnal welded slope prevent the
stair from traveling beyond a
predeterminad pasitian.

B Largar madals may raquire the use
of & manual o eloctrically operzled
hydraulic lift package.

B Tension spings are enclosed in
1he side panalz 1o prevent pinch
paints and coresion o the springs,




Electronic Control Systems

*+ Management Systems — complete

— Security

— Accounting

— Record Keeping
— B.O.L. Generation

(or)
Distributed Control

— Electronic Preset

— All “Real Time” Functions

— Pump Control / Valve Operation

— Temperature Compensation

— RS 485/ 232 Communications to the system
— Ground / Overfill Interface

— Loading Control Valve Control

SO,




Complete Management Systems
e —————

* Accounting / Customer Base

* Allocation Record Keeping

»  Security — Customer / Access and Authorization

* Record Keeping — Daily Reporting, Tax, Inventory, Process

+ B.O.L. — General Bill Of Lading Generation, once all required certification i.e. Trust Insurance are
met.... System will allow access to Truck allocation than generate the B.O.L. by polling the
loading rack equipment Data Base.

* Pro’s — A very attractive option one source delivers the computers accessories and customized
your system to your needs. Can grow as necessary.

+ Con’s — If not ordered properly can by the Achilles Heel of the system with shut-down of facility
potential. A Blended system is best choice

SO,




Distributed Control
|

» Allows the use of equipment specific to the task with communications Interface back
to the management system.

* Electronic Preset
— Driver Interface — Product Recipe / Name - Pump / Valve
— Temperature Compensation - Ground / Overfill Emergency Control
— Optional Additive Control
*  Grounding / Overfill
— Monitor — Checks Truck / Operations operation - Ties back to the Preset and System (ESD)
Additive Injection / Micro Blend Controllers
— Ties back to Management System
— Configurable for Alarm action designated by the customer
*  Vapor Control Equipment
— Ties back to the Management System - Performance critical
« Pro’s
— Application Specific
— Flexible System Could operate (Emergency) Stand alone
« Con’s
— Cost — need to understand each component task / advantage

SO,




Pulse Subscription

Sign up for the
Toptech Fuise
Newsletter

Technical Roviews

* TMS-Mirror v&, RATD

» Multiioad Additive Control
Strategy

» Why Yoaur Customers Want
ros

Toptech News

s Toplech's AR {Access
Card Reader) Mow Available
(Fel: 11, 2004)

= Toptach Breaks Mew
Ground {Literally) (Feb 11,
2004}

= Teptash Eurcpe Siens
Agreament to Automate Fiva
wan der Sluijs Terminals n
2004 [Dec 30, 2003)

* Ragistration now Ooen for
Toptach's mational User
Confergnce [Dec 03, 2003)
* Toptech Develops Access
Carg Reader (ACR) (Dec 03,
2003)

* Toptech Pamlcipates in
Crianda Magic Golf
scramble for Lecal Charity
(Do 03, 2003)

Procucls || Services ||

Employment Opgortunizies

ews || Markests || Corporame Informnation | Horme

Toptech offers completa line of software and hardware solutions for the bulk ter
industry, Qur products and sepvices include load rack control, terminal control, «
contrzl and industry cantrol.

THSS - Toptech's highly madular and config vrahie Term
Managament System. This PC-based, real-time, networl
turnkey soluton meets and exceeds the most demandin
terminal automation and management requirements.

- Toprech's Terminal Management System fo
e nvironments, TMS-HOST is a centralized versi
TMS5 designed for applications wheare load transaction c
multiple terminals is routed to a corporate host Sysiem,

TopHAT - TopHAT can turn your data intd accessible knd
with Daka Manapement, Data Mining, and a powerful Dz
Warehouse. TopHaAT provides fast, 2asy access bo both |
and current detailed corporate information that may otk
be locked wp in complex ERP and legacy systems. TepH:
designed Lo Al easily into your corporaze IT strategy, pr
an Interface batween TMS/THS-Host and vour corporats
systEm.

Multilnad - "Making Traditional Presets Obsoletz,” Toda:
intagrated approach to load rack control i available in L
Toptech MultiLoad. The MultiLead is an extremely flexibl
modular system that perorms all preset, additive, and
rr_'ading functions for an entire lane.

RCU - Toptech's popular Remots Conatral Unit (RCU) 5 3
purpase industrial data terminzl designed for data entry
driver/operator inkeraction 2t wardous locations within a
facility,

wasFIl - To address the need for increased berminal sec
Toptech has developed 2 fingerprint verification device «
veriFiD. verFID Is 2 reliable, cost-effective solution that
wiork for syveryone, everywners, even undar the most



Application: Ethanol Blending with MultiLoad

Introduction

Frompied by concarns regarding MTBE. the petrcleum
industry is currently undergaing a massive shift lo use
eihancl &s an crygen-enhancing additive for gasoline,
Since ethancl is readily miscible in water. the blended
product must be kept away from any sources of water,
i.e., pipe lines, bargas, ships, 2ic, Far thisreascn, ethancl
will typically he blended at bulk storgge terminals during
Llruck Ioading. This documeni describes how MultiLoad
can be uged to cantral the blending af ethanol.

For ethanol blending, Toplech racammends  ratio
blending directly into the truck atthea lead rack sincs Lhis
is the only current method where ethanol expansion 15
nai @ facior in balancing rack throughput 1o fank
halancas, Unlike most petroleum products loaded at
gasaling load racks. when ethanol ie blended with
gasaling, it expands beyend the sum of the individual
coemponenis; in other words, 200 gallons of gasaling and
100 pallons of ethanol do oot equal 1000 gallans of

blended product. {This volume expansion is different than
tha thermal sipsnsion that alsc afecltz petroleum
preducts. ) Curently, there are no APl tables 1o caloulate
a woluma correction factar when mixing sthancl with
gasaling, For this reason, Toptech does not recommeand
blending ethanol BEFORE {he point of cusiody transfer.
Hawraver, by ratio blending gasaling and ethanal onio the
truck, voluma expansion occurs AFTER the p-o-':nt of
custody ranster and the sxpansion s no & factor in
balancing rack throughput to fank balances.

Description

Toptach's TMSE and MultiLoad are ideally suited Iz
conlrel elhanol blending. For new or refurpishad load
racks, MultiLoad's distributed architeciura makes it rmuch
simpler and lass expensive to install than fraditional
electronic presels. MultiLoad is designed to handle all
drivariaparator interaction and /0 coniral st the loading
rack. MultiLoad can also handle ths tight tolerances that
arerequired for blending ethanol.

MultiLoad can be configured to contral ethanel blending in a variety of metheds including:

Ratia Blending: MulfiLoad can be configured to handle up 1o & somponant ratia blending. As mentionaed ahave,
Teptech racamimands ratia blending at the losd rack since this is the onfy curent methad where ethancl expansion iz
not & factor in balancing rack throughput to fank balances, In this scenaric, & MultiLoad RCU iz installad an each bay
a1 the load rack, and an FCM panel is installed at each bay ta handie the disereta V0. Tha Multiiocad serves as fhe
driver interface. card reader, and aleclronic praset. By ratio blending the gasoling and ethanal onto the truck, there
are two poinig of custody lransler: siraight gasoline and siraight ethanal, Most impartzntly, valume expansion coours
AFTER tha point of cusiody transfer and is not 8 fector in balancing rack threughput to tank balances.

Ratio Blending

280 Huni Park Cove 4 Longwood, Florda
Phone: {407)332-1774  Fax: (407) 3'32—1.802 www.toptech.com
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Application: Ethanol Blending with MultiLoad

Sequential Blending: MuliLoad can bs configured 1o handle up to & companent sequanbial blending. in this scenarin, 2 Mulitaad
RCU is instzlled on each bay af the load rack, and an FUM panel is instabied al gach bay 1o handle the discrele W20 The Mulliload
servas as the driverineriace, card reader, and electanic preset, Sequential blending is nol recommended because if a situation arises
where a ioad 15 stopped hefors completian. the blended producl on e Fuck miy fall culside of accepiable lolerances. For many
terminals, thers is no acceplabie localion L pump back this off-speac product. An addilienal complication of sequentially blending
alnanctis that gasaoling and elhanol ane Righly immiscible, so you are farcad ko raly on the mixing to ocewr a5 the product is delivered o
s dastinalion

Sequential Blending Issues:

* Pump back of off-spec blending

& Elhanol!Gasoline Immiscibility

Sidestream Blending: Sidestream is similar lo ralio blerding in that two or more compansnts are defivered simultansoushy ko
achigve 2 blended product. In a sidestraam configuration, haowever, 1ha sthanal companent is delvered upstream of the gascling
[cusiody transfer) metar. In this scenaric, the sidestream seeks 10 maintain its rate al @ pregeagrarmmed ratia af the rala that is
fizwing through the gasaling metar, Tre orablem wih using sidestream blending for elhanol is that there are no APHables to
calculate & volume camgelion laclon when mixing ethanol with gasaling

Sidestream Blending Issues:

* Ma AF| fzbles for
Bthanl:nln'gasnline blends

Wildstream Biending: MuliLaad can be used

Ic hlend ethanc! inko all the: produc flowing from a
gasoling tank 10 he lead rack. This mathod of
blanding is similar b the wildsirezam blandars that
bland  high and low ootane gasoline o maks
midgrade. In this scenario, MuliLoad wails for &
N sigral from each prasst &t the load rack. A=
aoan a5 product begins flowing,  MultiLoad
conlrols the proper ratio of ethanol being biended

into I gasoline. As mare prassls come on-line,
Mulliload continuously maintgine the proper == ==
blend. Tha problem with using wildstr=am blending

for ethanol is that thare are no industry aocepied
1ables tocalculste a volume corection facior when -—
mixing ethanal with gasalins.

Wildstream Blending Issues:
* Mo AP tablas for athanal/gasoling blends
» Difficulty in maintaining blend tolerances

FOR TERMINAL AUTOMATION

ZBD Hunt Park Cove # Longwood, Flarida
Fhong; {407) 332-1774 # Fax: (407) 332-1802 ¢ www.toptech.com




Application: Rail Car Loading with TMS5 and MultiLoad

introduction

TMS5 and MultiLcad can
be used in avariety of load
rack applications
including  truck  loading,
barge loading, and railcar

Operation

Mat only is MultiLoad very
simple to install and
configure. it is alsoc very
easy to use, Typically, the
loading process begins by

loading. This docurnent

aloader gaining access to

describes how MultiLoad
can control the loading of
petrcleurn or chemicals
liguid products into
railcars, MultiLoad can be
canfigured for usein either

the RCU either by
presaniing a card or
entering a leader number.
The loader then selects
the rail car to load and
verifies a quantity from an

arder ar enters a guantity

a2 stand-alone or remaote
controlled mode.  For this
discussion, it is assumed
the Multiload package will be remotaly
controlled by and connected to a TMSS
terminal management system via a standard
communication link [RS-485).

Description

MultiLoad is designed to handle all driver
interaction and 'O control for a railcar lnading
site; the driver interface is handled through the
Multiboad RCU, and all the IO is handled
through MultiLead FCM's. One MultiLocad RCU
can handie up to ¥ railcars =ither on a single
track or on multiple tracks. Some customers
may prefer to instal cne RCU par track to
simplify access for the loadsr., Each FCM
handles one meter and up to four additicnal
digital WO points, Up fo 32 FCM's can be
cantrolled by a single RCU, With MultiLoad's
distributed architecture, each FCM can be
installad at a different location thereby
minimizing electrical wiring. This method of
installation can greatly reduce electrical
installation costs. Another advantage of using
MultiLoad is that PLC's or other sxpensive
control devices are no lenger needed.

MultiLoad FCM Cabinet

of product to load. Once
loading begins into the
first railcar, additicnal railcars can be setup and
oaded, Theseloads can occur simultaneously
providing there is sufficient pumping capacity.
For large operations with multiple pumps,
TMS5 can control pump staging. MultiLoad
also monitors the entire  loading  process
including desired flow rates, desired fill
valumesieweights, permissive circuits, and
safety shutdowns. Any problems occurting
during the loading process are written to an
avent log. Onee product loading has endead,
MultiLoad sends the completed transaction
information to TMSE for reporting purposes,

MultiLoad RCU

250 Hunt Park Cove # Longwood, Florda e

Phone: (407} 332-1774 Fax: (407) 332-1802 www.toptech.com
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Application: Rail Car Loading with TM35 and MultiLoad

MultiLoad Features and Benefits

Leaw Installation and Oparating Costs
huitiLoad replaces the need for separate card
readers, user intefaces and control devices
(electronic presets/PLC's). MultiLoad's distrbuted
architecture minimizes the coast to run discreta 710
wiring. Repair and maintenance are also simple;
troubleshooting can be accomplished sithar
through the RCU interface or remotely through
TMSE,

Flexible 'O Gontrol

MultiLoad handles all 110 thersby eliminating the
need for PLC's or other expensive cantrol
devices; MultiLoad conirols all pumps,
status/permissive signals, metars, valves,
temperature probes, additive injectors, stc.,
MultiLoad also handles a variety of product
meters including FD meters, turhing meters, and
mags-flow meters.

Powerful User/Loader Interface

The MultiLoad RCU includes a card reader, full
alphanumesric keypad, and a 16-line dizplay with
graphics. RCU prompls can be configured for a
variety of loading applications. During loading, the
RCU alsn displays product loading information far
the loader.

Single Palnt Diagnostics

The MultiLoad RCU dizplays important diagnastic
information including I/ status and alarm
information.

Remote or Stand-alone Operation

hultiLoad can be used in stand-alone mode if
communications is ever lost with TMS5. Loader
prompts, product information, and transaction
information can all be stored in MultilLoad until
cammunications iz restared.

Product Reconciliatian

TMES and MultiLoad make it 2asy 1o take cantrol
of product movemsnis. Numsrous features are
available to account for every gallon of product
into and out of your facility.

Better Utilization of Manpower

TMSE and MultiLoad simplify the process of
running & terminal, End-of-Day and End-of-Month
processing are greatly simplifiad.

Simplified Long Term Support

MultiLoad is highly configurable and scalable,
Additional 11D can be installed and configurad
without any custom or site-specific programming
as iz typically required with PLC's.
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Application: MultiLoad Bunker Fuel Blender

One of the largest indepandant petrolaum products
and specialty liquids terminaling companies in the
world recently installed Toptech's MultiLoad for a
specialized bunker fuel blending application. Using
MultiLoad and TMSE, Toptech's Terminal
Management Systern, this customer can easily
creats customized bunker fugl recipes each time a
barge is loaded. The entire progess of building a
custom recipe is completed on the dock in a matter of
minutes. Cnce the recipe is built, MuliiLoad contrals
each companent of the blend to ensure that the
loaded product matches the recipe.

Operation:

After gaining security access and entaring customer
and account information, the operatar is asked to
enter a preset quantity and define the reguiremants
for the blend. A blend will consigt of three liquid
components. The oparator will identify the tank,
product and percenfage of each component, The
operator will also salact the flow meter that will
deliver each component of the blend. The blend is
then delivered to the desired specifications.

Project Requirements:

Products from a group of tanks are o bs blended
through three metering streams into a barge. Since
the tanks are not dedicated o any ane product, the
terminal needs the fexibility of delivering the
cantents of any tank thraugh any of the three meters.
The demand for flexibility is compounded by the
tremendously large numbser of recipe (blend)
variations that are to be deliversdinto the barge.

Tne different products must be able to Tow through
different meters on different occasions, depending
on the tank in which the product happens to be
stored, Additionally, the product may have to flow
through a smaller meler an one occasion, if that
product is a small percentage of the total blend. On
another occasion, T the product is a large
percentage of the blend, it may need to flow through
a larger mater ar through a combination of meters.

Project Obstacles:

Cantrol Hardware

The traditional elsctronic-preset modsl is not
capahble of accommodating the automatic
assighment of tanks and products 1o various flow

This custormer waes Mullilooa 1o bland
cusiom anker fuel Inlo barges

metars. This could naot be done without
reprogramming the control devices each time the
conditions change. Changes in the productmaoter
assignment must be made frequently, making
reprogramming impractical.

Using & programmable Logic Controller (FLC) to
manage ine flow control hardware would require a2n
expensive, custom program.  Beyond the initial
customization cost is the cost of using third party
consUltants to maintain the program and make
changes as the terminal grows. Ower time it
becomes dificuli o maintain unique, customized
PLC logic as companies lose the originators of the
program.

A control device is neaded that has the flexibiity of a
PLC and tha supportability of an elactronic presat.
The customer wanis to be able to be self suiiicient in
adding meters and valves to the system as their
operation grows.

Blend Database

Several families of blended products are produced.
Each family consists of an unlimitad variety of
blends, Mostofthe blends in a particular family diffar
by only one percent. Frequently, recipes are created
on the spot fo meet a changing condition.
IMaintaining a recipe database would be a daunting
task and it wauld be a nightmare for the operators to
select the desired blend from thousands of possible
variations.

280 Hunt Park Cove # Langwood, Floda
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Application: MultiLoad Bunker Fuel Blender

Projact Solutlen:

Using Topteck's Multioad and TMES this m
customar is 2bla to emplay a configurable contral
device [MultiLoad) and a flexible interface (TMS5)
that permits 1ne spontaneaus creation of racipes
and 1he sponfaneous a3signment of products to
meters, &t the beginning of 2ach load.

Systam operators configure the blends &t the
MuliLoad RGLL Prior taloading, operators getthe
Bend Instructans from the front office. Durirg the
authorzation process. the operators lell TMS,
through the MultiLcad interdace, which tank and
blend componenl will be used 1o deliver product
througi each meter, The percertage of sach blans
componant i3 alao apacifizd ai this ime. The newly
greated blend instructions are sont back b the
hultibozd, which controls delivery and mairtzing
thablendratio.

Conflguraiion;
The dizgram below illusirates the hydraulic conliguration

Tank 1: This tank typically holds bwo different preducts (blend compenants). Product in this tank o=n be deliversd throuah
Meter &, Meter 2 or through beth Aand B simuliansously.

Tank 2: Thig lank typlcally halds teo differsnt products. Sroduct in this fank can be deliverad through Meler A, Meter B or
through Bath A and B simuftanecusly,

Tark 3: This tank typically folds ore preduct, Product inthis tenk can be dsliversd Ihrough Mater A, Meter B, Meter C or

3 Foneer

o
AL Mate

5 Ha Tiase 4
oy

e
P

Applicalions:
The functianality of this aaplication is nat limited 1 the constrainis of this sxample. Sik flow maters czn be assigned to gach
Inading arm and eight diFarant liquids can be assigned to sach flow meter. Foureen leading arms, consisting of mutiple fow

matsrs, can ba supporlsd with this one device, Totzlizars of all ke different hlend compenents remain gegregated in the
MultiLead ko help protect the integrine of the deliverad invanlary.
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Inventory Control

*  Getting the correct volume numbers is critical for systems in order to monitor your loss, gains and
leak detection.

» Look at where your totals come from and how you apply the compensated product volumes.

* Identify where you take the product temperature versus the location of your measurement device.

*  Product temperature and the lack of API correction tables once products are blended is the most
common issue when inventory control questions arise.




Note: Product expansion per degree F
change between gasoline and ethanol are
clrg)_?te, similar growth over 10°F shift/ 25°F
shift.

Not so when blended. Ratios are taken into
consideration.

The TC - Temperature Compensated
gasoline and an uncompensated ethanol
can introduce a large error percent into your
inventory accounting with a simple change
of 10 to 25 degrees F, a common morning to
evening change in one day.

SO,

[Expansion Per Degree F I 10 25 50 75 100]
Gasoline  0.00087 0.00570 0.01675 0.03350 0.05025 10.06700
Ethanol 0.00062 0.00620 0.01550 0.03100 0.04850 0.06200
Effect Of Temperature on Blend Ratio
5.70% 5.70% 5.70% 5.70% 5.70%
TC comected Gas and uncomec 5.665% 5.612% 5.523% 5.435% 5.34T%
Bilend % Emor 5.735% 5.788% 5.87T% 5.965% 6.053%|
10.00% 10.00% 10.00% 10.00% 10.00%|
9.938% 9.845% - 9.890% 9.535% 9.380%|
10.062% 10.155% 10.310% 10.465% 10.620%|
Gas and Ethancl At Same Temp 0.00050 0.00125 0.00250 0.00375 0.00500
Blend % Emor
5.70% 5.70% 5.70% 5.70% 5.70%|
5.697% 5.693% 5.686% 5.679% 5.672%
5.703% 5.70T% 5.714% 5.721% 5.729%
10.00% 10.00% 10.00% 10.00% 10.00%
9.995% 9.988% 9.975% 9.963% 9.950%
10.005% 10.013% 10.025% 10.038% 10.050%
Performancos Systems




* If you use a compensated gasoline and think, why bother to compensate the small volume of the
ethanol and blend them together, you will look all over for that product blaming vapor growth due
to heat or leaks, proving your meters trying to identify or even repeat a loss or gain.

«  But if you noticed the ethanol and gasoline at the same temperature uncompensated prior to the
blend, they were close over that same 10-25° common temperature day.

* Answer: For best accounting, use a temperature as close as possible to the accounting meter.

 Have a meter compensated on your gasoline and one on your ethanol product compensated or
both uncompensated.

*  When you deliver to the customer through an electronic preset and have a compensated volume,
you will have the gross volume also available for each product to accurately adjust your inventory
and not try to back in to a number.

SO,




Proving Ethanol Equipment On Load Rack

* Typical single product meters are proved at least annually by a Third Party Prover, to meet
Weights & Measures regulations.

* Blended Product is recommended to prove each meter prior to blend to get actual volumes
product K-factors, then pump back unblended product to storage.

* On Blended Product, at least annually, this is required by Weights & Measures. This product can
be blended as normal than with loading arm attached to a Small Volume Prover. Calibrate the
delivery meter and pass on through a hose connection into the typical delivery truck (no pump-
back to Transmix).

* For best accuracy, be sure to check your meters often and verify your K-factors. Consider
seasonal changes in temperature also very important in Sequential Blends that you are using the
proper factor for each component.

SO,




Additives Injection

«  Typical Additive Injector Control Panel Blend L@Q’: %T
Pak® Mini Park® Micro - Dose Pak ®

* Denaturant - 5% to neat 100% alcohol upon
receipt. Record product (alcohol) volume sever O voues
from meter and the Denaturant Natural opemes
gasoline volume. Excellent for your paper
trail/reporting for Bureau of Alcohol,
Tobacco and Firearms.

*  Corrosion Inhibitor - Away from off-load
point utilize pulse output from receiving
meter to "pace" additive on the way to the

tank.
- Same option for anti-static. ==
* Note: Whenever you inject gasoline additive e

on the load rack or into the blend, NEVER
pipe to inject into 100% Ethanol, creates
BEEBEE's or lacquer, BAD for meters.

SO,




Summary Checklist

Identify Source - Quality Control of Ethanol produced.
Contract should cover the denaturant produced and percentage.
Request:

W=

o Product Proof - ATBF reporting table.

o Product specific gravity before and after denaturant.
o Certificate or test data on water concentration when shipped.

Transport - Clean tankage, non-contaminated product.

Receipt - Consider density slip stream, continuous monitoring to insure what you are receiving.
Design your receiving system to eliminate air. Measure and control for accurate accounting.
Blending across your load rack - best option, for you.

NOoO Ok

e Ratio e Sequential o Off Rack

8. Inventory Control - Where do you take your temperature? Do you control and account by gross or
net volume

SO,




Summary Checklist - (continued)

9. Accounting - Remember you have many governmental requirements. Your accurate inventory
practices will help you meet these reporting and regulating demands. The equipment is available
to meet these demands.

10. Proving - Remember that the meter is often the cash register and you should prove this
equipment as often as necessary to guarantee your quality control and inventory practices.

11. Safety - Check to be sure grounding of truck and rail cars is incorporated into your design.
Consider your actual product handling are hoses or arms, your best option for speed and injury
prevention. How will your truck or rail car connections meet a no drip policy when off-loading and
clearing your delivery hose?

12. Emission - Remember when you order any equipment that you will be handling ethanol and that
you advise the supplier of your application.

SO,




Thank You For Your Interest

Kathy West
PFT/Alexander Service, Inc.
Signal Hill, CA




